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171 Lril* 

173 


^MjlJ ^ljJ N (j— c 1 *jb < ±> *rn 

^ijjJt (jl JlSlaJJ iLu-u-saJ ^yoJI ^j^tj-A^I 

4J9 yd\ <j! 4-1l^>JIj .^,-^1 (?^L*J! 

*jla^<sp.jJU jS^ Ijlj ^jJLI jO£. ^ 
Jj^J^ilj — lujJI L^jl J^jJ 3 — Itn^n 
dJa^jtll o! *J- iriMj J«^l ^JLtJI 

^^jjkjjL^I <!^l (jJI t_S-*j— ^ tr^' L3 — A 

JL>o LSajC j j£? SjJaJLiJ (£J*i *J1 (JjJ^ 

5 <VUnVtj ^y_«J1 £-L>o < ni-y. cji23 L^j! 

Uj-iSLdJ j-<m (-ul IjiJ (j^Jj ^LLa jj* Lajs 

jjualLSb V (J-^J II l — ^^^J (3 — d- 4 -*-^ 

^JLOj 4JSJj i4 .imnii ^j^aij^yi u — •' ? 

4^l_4Jj>-i Luajjjsl (j 0 1 n*MJ ijjjSo utllj 

Lut^ ^yjkj i^j^L^ 4aji_oijJj 4jjt jjj ; y «ouu^yi Jsvt tuu^T 

JLS i LULjji (j>>t n 4Jojj j-a * £Uf>U 
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au*Uf -_iwt_-___.i» ^ jijt tiM.it 

i__Ll_u l_jjL>- j_A Lo ^ca^JJ 4_J j <\ i~u SjJciJ LJj__. Lo (__JJ J-1---J ^J I j| (JjJ V 

mnllj (jlcjJJ (J$_>J1 cloLjjl j-A JL_-1 J__ mrt\ 4JaJj-LaJ! 

. ^Jj . . . Lgjl n j i ln"j (j___1j-_Jtj j_____]lj 

jl Jlj V Ll__j1 ^j '<J^J «Vl l_1L_ JSJ Ju£Vl jJbJI (____* 4—3 jjtll j) 

(j «. i-Vfi (jlj (jJj.j^tl (J-4 — _-u (j-5 ^_fcVlj t L^Cj-u 4_p-L (j_a 4_Jj_<j _i (jj^J 

«Jj-cL JJ-OJ (jl JjJ_<__J <-_-U-T JLJ.1 Jji t ii (_-JjC-J ijlj-oJI (_£ J_3eJLoj (j-i-u-ol J i ntl 

(JJJ l^jl^ Jjx___>JI ^JJJO (j! j! (_- ql t iJI JL3fc_< (_ui4J 4jJJJ L^jJj_(__J 

9L_*JL_1j__JJ L_P 4j1jjJ1 

(j-a tj-^- j l_j (__j3 4-<vAl (mII i V <^>n ) l_jL_\ II 1 JL_b Sj5vJ_ C-jL_i Lla (j-«5 

4jLa1 J V*< i.Jj (_£j jJI ^L* l_V I j_Aj i(jl lu_V1 JLuaJ JL?e_<j ^jc 4_2^_*JI 

.(jL__J^1 4_/jJL>J 

^ *j_>. j__>j y ILjJI 3* -_J ^ jl_3 4wcjjl3 Sj_aLIo _^jj !1 ^L* iyij 

1 '< jlr j_xjj 4_jj_j J-T (____--__j i L-bLotj __ — Ul 4 j»jjU11 3L_l>J1 (j — o Ij a=_u 

*4_4t-uJL_J1 (j_-i j_j_u jJju-.V1 4ji1r tj . CjLcI % u.<y\ ___.*_* T LbaL. «.^-1 (j^-ieJ 

frj->- JL*-JJ (_-JL_>J1 mi_C (_--Sj t(j1 t-ujyi £-!--_> (j-C LoLcJ J-_-t <ai_4 J-Aj 

. (jL-ujy I 4 1 1 rt j Lo_-j J-JJJ 4j » j lUtl j-t-i CjLcL* — <__V1 (j_4 (_^L_oJ j-jjLuo 

(jt ji jTir i L_jL___j t( j\ cujyi <Uj-te-c (j_-j u>>. jijj^j ^yi j 

4jjjjJ1 l-jL-1 t (j__> j-t____>J 1 (__,lr.j (3j-i-___-i I j 1 1 r I (__-_) l_jI_cL« l_i^/I 

*4jjj_J1 (JjL__J1 jjf J L__ (^-JjS/l 3j-cil (jl — t___V1 1 ^jlr u-Sjju (___!! 1 

(j-« jt SjjJI Cjljljbo (j_-i 3j^Ll__JI clj lm 4_« __iVl c_jLs1jls__1 __/1 (j_CJj 

LbjjJL) ^pJI j oVL*JLl (j--i j_jj£? (_-__) ^JL^-lruJ (4JJJ-J1 4j» _iVl) 31 j_JI 

J_0_i__JJ .L_J__J1 JL_-t_4 L^j-aIj l_jVU_JL1 L_JJj L_____J_i_>0 (___£} SjJJ (^.Jl L_J^1 
.c__uJL>J1 L-j-LaJI (Ju_o_u_u-« (__-__ (_-_jl__J1 jjj <«VJI (_-_£) 4_*jj M __J| 3jj-JI 

^l JL_*__U_-I ^L-uiyi JL_4 (_-_3 (j^LoLJi J-JX. (jyO (j__LJ1 ^-J-flvC ^i^-jj 

(_____>L__. rt*ic I 1 JU_>j *4Ju- 4 Ij^ l_jL__.j_>J (___->- (j__»j_CJI ji ^L» l_iV1 

^l JL_*Ji — uj! <j_C ___uJL>Jl JLlC CjI jJLj <( jl J_>-Vl L-uic! (___e 4 _l i±<-y* 

(j-ojjub (___J1 l_jLcj_>J1 (jj__J (j__»lj_A> _/1 (j_a_L_* uij (_-_9 4jjj_J1 4_» i__Vl 

(J-3JJ--J Lc_-J Ji_t j? 4jjL_Lo jjSCj J Lgjl 4_>-j jj (4_L!u_o (jJaJjJLI I gJ 
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JL_j . LJj_>- (j — a oj-UI _. _J 3_V^_>-jJtl 4 j« nUtl CjLcU _lVI (j « 4j 

___J _-U iCjLcU L_1_J ^j-* jJj t_^j--_JI (jt (J ^ * ^ • * 5" » i 

j! 1 .i / ^ajrc uu (jj£u JL^ _sl TTtr IjLAj t 3j_jJ____s- l_j ______ ____>- J \ '^j 

Lo J-Aj *Cj1jIj__JI _£ J seJLo J» <r L___xjtj Cjt t.ri.irjj-o jt C-_-Cj_<u>--4 (j\J 

4jU__Jt 3jLa____uV! j C_LcL_-__yi aJL-b |_,l JL3*__ -J <jc ^Ut^y I (^JJ (j^-ijj 

4_^L_jj 4-_t r<^ij 4-jj^pJI O^UeJJ <_-_- ^ Jl_lJ1 __J3 t 1 1 r n jujj Lc_~j . t-gJLa 

. ^.«O-acJLl 4 j o MJ jL-iijVI 

cjLc! jJc^ Lai^! jL3-l_T i^jjJJI c_cL_JI ___. 4_U___ _JLl c_t u7t?A\ <jl 

j-___--_3fcJ <Jj i_^__JjJLt (__J__ lj U^- J-C __J V t^JjjJI ^U-LJJ^U 4_LoJ uxl\ 

4 rtKltlj 4-J J, r._J>J I 3L)L-JL I JL-J Lc_i i J-l£> t 4jCj--_U (j__>jj,l < rt.-a£v.lj C<^jJI 

j^LJI _jt j_-> ^C-jJ! __ 1__ ( 4_t___bVl 4_jL_. (__j_ _Cj3 4JLt_a_j Lo ( 4 _oLtl 

cjjIj_>JI jlju L^jj-5 _o cJL) __-J1 «(^jjJJI» 4 <iK j^a ^j-aj V" a IjJljLo 

3jL__^?l j_V_>uj . 3j_u_i 4_oLoj 4_jj-x_Lu juL___>- <"t, 1 i^-w _-JJI 4JLJJLI 4jjj__Jt 
4_uLL_j u_JI ^-ljjVl j-^Lcj (j-aait __u ^.Ir (^jj-JI __-J__J1 3j jj_> (jt (_-JI 

L-u-j J -r a 1 >>1 jt .sl-iju 4-uL5_jVI ^Lu_l (jt (j->- __J_ t3j_Li_T (j__*tj-« V1j 

. j-LJLI 4_3___i__Tlj ^ jJLl J_wl jJL 

JpL__>Jlj t-uj» jjJu <-u (j--^ 4_uj_-J! 4_l__\JL! (j-- rt*vj La JL>.jj _rj 

Jjjj jJJl-u J-n ^-ir j ((JT __jJl JLjjj Cj^UJI (j_o j u.^JI (____. JLtiu JL_S (___JI 

CjLc.Jj-t__ll J_J_J ^yJLc (_-jL_J_J J_5____JJ t LcU M)l jJU___J JL9 Lo (j_> _J_J_>Jl 

jLlc L_j3j_i___l!l 4_t_u_T --j — __j u_JLJ_J__j t 4jjjjJI 4__L__JI __JLc JUjju ___]! 4 ^tl 

. L^JLo 4jLa_=-J! oUlj_>-[j i -ij4*--i j-A Lc_4 jj-it cjLcU ut^ (j__j__JI (JLa__>-! 

4 U . rr j a 4 j nlr C-Lojlt.o ^j_=_j jJI _u___JI I JLA J--OJ ^-Jl Ll___ J Lo Ijjukj 
_Aj_iLu_w4J 4_ujil 0_cL_-__VI 4 t mU __ic l-Ajjlu __£" t^-UJl (_£jL_1J 51^ , „j 

__JI 4__L-_>yij i3l J->J! (___>. LLo J£ (__J_ 4_LaJ L_JI i_^U!jL_5fcJ (_o| j_4 Lt__V_JJ 

. oLcU — iyi ^ju- _ys 4jL_jJI (jj U ^j i U iUH JL*JLI u > L^ol jii__ ^l 

4a_vic 4__ljjJ__j CjLcU — i_jVI ^l Jl_WJ___! 3^Lj £_jja_ __j ^Jj clU j jya L-ajL^jj 

^JLaaJI (j___3_jj ^J,! ^JjJI I JUh 3j_aj _-, 1 *y V4 . 4_uj-*Jl L-jL<-<."i-r o ___5 4ojl _u 
.j-Ulitllj jljjJb^LJ _pajjL_Jl jijj (j_« Jj___JlLI 


9 


jJJUUjjSLw 

L^jJUlLuiJ, {£jM Mlll ^ U 4 ^jl^J^ 5 Jj ( «II ^LAjJlIIj J^ LoJL) ^jlSjj 

-5 Lbj '(j itttc JUJtja i^^a^JI ^l — (4io (j-*j! £j*LojJlj ^ — uojjlII 
♦ J^jlJI I JLA jL>o) ^^^3 4 <w<^l ^^"i.Vr LmJ, ^ ' " ^--o 4j jLjj JLojw 



10 


I 


** A ♦ *♦♦♦♦♦.♦ 
♦♦ # 


j ,™l ^jIjl» 1895 r __*JI j ■■♦j 
j - ^jb i 4j_cL«Ji o__l _t__T_M jljjc>- 

^i jjjJeJi jjjs ^jJI ajbjii oig.it ^yi 

<>JL_. O^l-st* _-_i « MtjAJ ilo Ju>- ol nj^t U"i 

. C_xJ JL>J! ( ,Utl L^AJ-lj 


^jVI____L__}__V^ 

cLitJ j intll II* — _J ^^L_u3 ^c-AI __ 

J l^lrttl <jt J JJC. t^l <li*JI (j — « 3j — jj£j 

Jjjl ^l-A cL*l__ 4j» _«J JjJU ^^Sj-a^JI 

^LJjj t^u-j Jl_jJl>JI j i^»H I J <_ cUJLc, 

j_uj * Jj^£Laj (_£j-_-> (jljlojt '(J*^JJ -jI j^j-* 

J^jj! < J JJ*JA_ '"b l ^UJ-^^ 3 
£JJ^J 'o^bj* J-^Jj' ^-^j! 'cyj^ 

.(jgl I Mjllj ft> (_£J 


4,1 ,„] ,„ol. 


_L_JLl 


_lj 


t^jj- 1 -^ _>A$ <>-jU' ^La_iVi 
Juu ^lj-^-l ,V ) <___ 

^I___3l_jI JII3J0 olj_-t_ 

^.L-JI 3 , ,„ II 4___j/_1 

JUJL_)1 <__"> (-Jj I j-A u?jlj 
*>_ j ? , Lj Lj_J 3j_g_>-_'1 (j-a 

^___J1 4^J > ___JI oLa-jJU 
^Ju_____-__j Jju L_±5 _jjj__j 


«1jl_ Lu 
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'.(^yL L» cLjLtJl *Vjjfc 4 h nt*&\ L» ^Jb! (J-*J 
.4.M.Untt 4juiVl • 

f jjjI jJI ^Li^t • 

. L^LjSLaj ^J^t cJjjj-ju • 
*L^f J^^^u JlL^I^^j^jIjJI^ jjL^JI^U r„Vj ^uLj* 

. ^^^Luiiy I JoLiuiJl (Jo/LloJ ol Juv j j-uaj • 

.(jjjii ^u^yi ^ijji ^Li^i • 

.4jjjJl]1 CjMcLUI jl£ul • 
. 4j jjjJI 0>L*jl1I £l>£-l • 
*U«-AJI ^jj3j <4 \ t U\ \ ^jj^aJI ^ 4_* — «M1 jjLIajJI ^al jitj. — lJ • 

4ioUtt djLfcjVl£ 4 ..^U 4jol mtl oVL*JJ ^ jujmJI ^ I^Ijl^I ,„\ 

.4jjj^SJI 4^LkJI JLjJjjj 
4_JjI otaLou^l {_ya t LJjlJI *VjA 4j ^Ls LI y t o"i Jj <^ ^Jj LijjSj 

: jLtil IjLA ^jjS ^jjJt 4jJLc ^jJtJ U jjj-LJl OJL^O 

William Conrad Roentgen (1845 - 1923) c^^j *Lhj* - 1 



. aj-ujJjjJIj 


12 


O^j ,1845 r UJI ^ *\ jjj£ r LJjj ^U^I (^U^iJl -^j 

4^JL_j Jj-_>Ij fU , Lgjj- $Ijj____>jJ! 4jvjJ __1c Jju__v ____»- *L)_i_JL 1 *J 

. Lulll ___* j^J jy ■M jjjs 4j_aI_w ___i 2b_Li 4_wj_ _-JI Jj-^J _-.<.l«tl 

4_Lql *J I 4_}jl_>U _£j _feJJ 4_*_4lL>JL (J-jJjJlJI (_-_! Ijl £J 4_A^J ^_____i_U (jL£j 

2j_aL__ 4-_uljjJ _ijjl_(J| 4ji iV o-i%>-* 4_>jjj? _____ __U_j i j-f^d\ ___! }LJ 

. _l j-*U (Fluorescence) er jjj--Jt ^L______iVI 

_$ j-jstjj i^t^Jt ^yd ^j-" <_- ^Lwj £____)! <jc 3jLl__ 4_sj_uVl dJL__bj 

(jit-oiJ l_1L_j _ya (jjSuJJ <_-Jt — __■ L___ JL>-? (jAJjl *T«a (j^-Uj-^St (jA_J_s__ (__i__ 

4_UJU_4 4_~_Jj -W (J-4 _JJ-OJJ L_-_WJjO J_i-Vlj i( JjJ__JL (__-J3 cuj) L_Uj-g£ 

JL&^- _§j-_ (jjjWl JL-CJ .( JjjVL j) JS_____JI 4ljU" nia j? 4juj_, 

cJ-jJI __!t j ____ 1 ^"j j « ,irt*> ^J 4jl_Ii? (j LU m (ji i U n T I _jj_V_- (j-Lc- _yjj-$_> 

J__Jj . 4jj_o jU L_s_-tjJ 4jJl_*_o Jjj^L ^JL_____3j * JjJ_-Jl 4jl_jjLj CUjla uj 

^LJjJ ^JL-Jl lflf.j"lV C __JJ 4 | / ,n JJjlSoM 4 * miV (jju_»Jj£> 4_)^j_)Lj Cmo _u 

.(William Crookes) o^J>-* 

<-__ ti_j_o (jl (jjujjj ^LLaj _ul i 1 895 j»L*JI j_L4-3 JJ 8 ^jj 4J_J _-— 3j 

^j-J-Jt ,V„, f VI -__>L_jt ____ j____J (jo. <(X-Ray) 4,;, ,,Jt 4______Vl 

Barium Platino) jluLl__ j-jj5L f jjjLJI oIjjLJ l_oL>J! (Auorescence) 
.4jjL>o (_;>5ej c__x>. jjjKJI 4jjjji jtj-*-) Laj^>.j lJ,jL___ _-jJIj (Cyanide 

jl«j L_j> r, >j_c (__!]! 3jujl>JI 4ji _,VI <>1l_> j — Jjj ^ -t_>o j _Jj 

4j^jjl (__iiji_) Lc JLc jl^- jj-. (j j j U"m ^La LcjlIc 4jJu _oJI 4ji __VL 

. jjjLSJI 4_*JlI 

J_>j_a___ (j-C ^JjL (__jC L» — _u___ut (j___L-j j__b oljjJ-Jl ^_A JJ (j? (jjLujJ ,<Jx. 
jjjj I Ll_>j . CjIjjLJI __ic _jj__JI 4_t_ti I 4jjjj? (jwa 5jjL__ 4_uj^5 j jr. 5L*___t 
; jjjl_vJI 4jl__! 4j^jjl (j_4 c.*- 1 < j g 4j___ _*t _>ja JU__v £jj JlJjj ~t_>u Jl6 4j1 

4j___i L_Lj__u? jl__5 ! jJj tl^"*j<U j? L^jjjj __lf !j_L_i (j£o ,<J 4j l j i r. 
Sul^S?! 0 jla (j__jL___i_ ^tjj juuj ( 4_i_jaUJt 4_« _uVl 4 (X-Ray) (j___l 

4jjjJL1 j-JCJ 4____4LiJI 4jl__V| o JLA j? jjl_j Jj tdJLC lj^__u? 4___>^L*JI 

Cu> t ^jj_LojjVlj (JJJ^J V — -*->*JI J^ 3 jl jll jl J-i-l __ic 4_JLc SjJL- L4J 
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JL«U1 4JUl-_-.--.t4 &y*U $U-i 1? 


gj) is>\\ C,« i J -r.g_-fl -ll jJU dJLA (j-* n ^ a Jp_J_jj JjjLSJI 4_i]___t*_j A 

CjIjjLJ ^cl t ui" < oV) ^j-\j.fljJ I Sj-_-Ll-> Cjj o"j ( ii I Lvxj_) < 4_jjjl_S/I (j-a jjLu_-J1. 

. JjjLSJI 4j^ajt j I JJ*_j 3jjjvjJLI JjjL-u_-j mH^Li ^jjjLJI 

(jjj (Jj ( M J II ^ ( M,**JJ < fi*lVl 3!>*^l (jy^ L_£jJU- Ljajl C__- mlKI Lo£> 

jL_ojV 1 ^ _*_>J ^jjtjj inl jjj <^->l J-C-C (jjJ^ jj-L_uJI ^JI 4jl3j Lo t^l tnt 11 

aIi < »L Jktil 4JLv ^^aJ 

"Ojw^j J_jJ (^r^ejj _--_Jt jjjt^lt jjL-JJj L__tjJ>J ^Uj->0 Jjl C-jlSi^ 

.(Anna Bertha) Ljj-u LT 


Lj-u LtT :^Jiu_)jj 4->-j) JUJ* 4_J_tj_uJI ^ I JL_V"i t kL> JL=wj3 4_t_*_ij____) 5jj___> Jjt 

^ i,-a»->Jl l^t.i e_____«jJLa ^jL>- j ^tnj^ 

4_-l ju_>l J>i-UJJ ^jicl C>-p- JLte-U IjLA ^ L-jjUt__JI LkJLAJ cJlj_5 f_J 

4J 4_____v}Lc Jjl ^ j_^ — Cu\ 6 JUu cdJjj * 1896 ^UJt ^jS JJJJJ (j^ I jl 

.2Lu__Vl cill-J 

cjVL*_1I g-j.<_jw ^ 4_uLj_ 4j^lr Sjj .M 4jI jlj yb uial. ,a"<<yi I juk ^j&j 

CjLVjJ1j L_tjjji *U__Vl IjC-jCm^ t 4_tJ-_Jlj 4____uL>_u_JI \ ,^j,^V 

( j_3_j___jJI ^jlSLo JuJL>_j ^yS 4j m i dll 4_* i__Vl 1 . _ Vt i «rL 4-j_Cjj_-iV| _».\ViU 

Cjj__IujI Lo jl_£_^_t__ ^j i^U Jjj->J1 j_.L_u_v! ,j_-j 4Jj-$ — uoJ 4_-<Jj__t_-j__1j 
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A itl (,.rUII cjVLfc_4 ^—3 4__£ ^JLJI 5 ui t it\\ 4_t jj^a____J1 4_j____3 

LJUi 5_ji_u_uJI 4jt_iVI jL5t_L__*Lt ^1« jjj i^"tH -«-j-__>1j (^Lu_uVl t-'Uj 

,(Radiology) ^^JjjjI jJI ^L ^jju 
^^.uaii ^LLu^ji __> 4jm, „11 4jl___^( ^<jl>" ...l Iju 1912 ^LJl 

C/.^- .m^Ij i ntl 4jtu_uVl JuJ^j c>y&>-] _jjjj_j Lo Julj <-_JJ_}j i(j__L_JLl 

Jjjj 3^pLv (jjtiijij Jl jl_5j . 4-jJL_ J}lj_I>.l 3j j __■ CjI j 4_t — _____ 1 ^LoJ ^lr 

*ljjtfjJt 2L^jj JUUS .1901 ^LJI 1 jla 4j_l .y/sl ____ *L>^_J1 Js> 

(_y^>i J--Jj *^J>J <_oJjj_3 4_t_xsLv (____* L_ r J--JI 4_iK (j_* <_____JI (__ I-_j>i___JI 

^jbLu j-c~c LJUIj j-j^j-* 3 ijjus (__ 1923 ^LJI jjIj-aa (j-^ j — liuLJi 

.LoLi 78 Jl 

Antoine Henri Bequerel (1825 - 1908) Jj>SLu <jj±*> ji>1_jI - 2 



. 4j <.lr 3 yuj \ ^ £j___ j5 j 1852^-LJl (jjs jJj £jy xi__j___ ^l^-^^Jjj-C^^jJjt) 

cl joj^ll JL^*. (jyS l_jL*_jVI (j_jo JLjJjJI (Jj^-SwU jljj-<-« jl^l__jl _>JLck j — ___j JL____ 

,V»,,„VI ( __Jj_j_>l___5 Jj^SLiJ JL>5_4 jJu ____Jl ojJlj L_J *_______*! Lm-U .^Lu^gSJI 

.(Phosphorescence) ,„^__JI a ^ j<vaJlj (Auorescence) t ___j__JI 
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4_*__-yl JojJa — lu JlLc jIjJU (j-A*J (j-" 3 ^jLc pj-ua (. l i«,in (j^j-_-L_-_JI (j-uLd. (_-Jij 
(JlAjIi cJl9j_u (jt jj--__JI i__)lt-A.Vl j! jA (j^j-_-L_-_Jl (jo jLp-jJ! jj-AJIj < 
*l_$_bl JL_u C__3jJI 0 At-J j.<Cl<. >lJ 1 c. h t(jy j jjJaJt ^l » ,V< , .V I 4JL_w ^^t* , iVitl 

. (_gjj-i ' " J^J I ^j^j * jJ I 4JL_v ^jjuItiJ I 
^_t_oLL»Jtj jlj-JL.1 <^L_1 4jL*j? J}L_-- <j * Jj^SLij o'j-U_J U"r < »1 J 

j i/VM 0 Mnhtl iVI jUI — uJJI Sj-aUs < rt iV«<.» <j! 5 ;b^t l 

l^jj-o — uijnll c j____L>ajJI Sjjblio o^jjy (t *(Uranium) ^^jjIjjjJI 

JHj ojJlj <___l__«-jV VI«£lui| lLUjj ^j-utjj-JI j_U (j-a 4___j_ca___-/0 i_jtjj.li t 

<:j_t___J L$-i_ojju ^oj 4__t__ I j^- JJ J^ jtjlj __j (3j^ -oW _» JLA J-jl-su (jl-bj . 4jL_5j 

^__Jj_t___JI ( j____l4jJI 2> JU_L 4___Jj Jj £e__lj_*__Jl _»JL_b (j____Ui_S-_JJ j*jJ_JJ t (jju_a-— -__J I 

. l^jlr J-5e_i_uII 

j»j— uljjjJI JJ* u_J (j-4 jy_-L_ (j^ijajJI I JLA (j ! djL__j___l ^ jB (j-Sj 

JL-wl * ( LiOJ? ^ ' " I (J^ J d jJl ^J — aLLd) (j-u-4 --Jl 4ji __,_j 4jI_, 

jj________ <j_u_<5 -__Jt ^Jj ^j-i-JjL *U <-_ c_uj 

(J_-xj_-ij ur^- l£3~'~^ ^ — 6 '^J. * ^ wL*_j 4-j_3lj__ijjj_aJl i_Vl <jl 

4 _____J (j_)l L_JI ^j^jajJI 4\_vjJ (j-i-^ 4Jj_-____*j £__>*j-3 4 l£J j-«>» 

. 1^,„A; 4_3lfl__JLj 



j-jjjlj^-JI (j_4 iStj Ul ^Lt_i»yi j_jT l^-jtr j <LlS I j_c. ^_U 1 ^_ilj___JI 


( ^_jj_t___J1 (J ^ija jJI jj — utiA (j\ 3jUJ_>JI Sjubl uiil 0JL4J _--<-J (jl£j 

4j!1) ^j_uljj_J! < *• 1 1 1 n 4 t M(j ^Lu jj^ 4_tia! j-C ^jj__Jl ^ljjVl ^!r (Jjar.Liill 
« (j^jjrt__-jj__J1 (j__ajjcjJt 3j___)Li__j 4__>M_C- L^J ^jjijJj 
4a__ I j-C. j3j__J I ^jlj uA\ J-_u»jj L__ ^-LHj i_u^l lj_A (j-« J^LjJ (j-^Jj 

3jJL ^IU * (jlSL^o (Ji-lj cjL__L_j (JjjIjjj ^j_^Ljj_J! 3jLa (_-J-c t_£j__>-i (j^! 

4 < nrt i jJL_JI ^lr (_£j!L>o L_$j 1 jl_S ^jIj — ilJ! (jrtj o^r" t ^Ls ^J ^Lj I 4j^Ij 
(____^j|j_±fl 24 ^-jj |j _fe 4__»l iVi<I (jM^Jj ^l--j .(^jju_J1 (jia-us^JI (j_A 

.j-^LJl a^jjl^i ^u^l 1896 f UJI 

^jL» 4__>.L_JI ^ ____OaI jl_jjl>JI Cr J...H < * M.<tl Ijla jL-j! jl___Jj 

*LcjVI _» J-d> (_-__ _>Ijjj£ jJI 4jl i_jj ^L^jI _-J-C J-OJ-3 <_L-J__> (j-J-I (_£jj -* 

J L c-C T t — i_uV Jjj___lj ^j-i-A j_jO J-*-*JI (_-Jj L_U5 La-____-3 t ^ j j£> j*j-U L$_*.jj 

^L__i)M -ULAJLj 3jujl_»J! 3 j_*L__JI _»_!___ 4_ui____fc___ 1 j_IL_ulj <_1(_*_J1 

.,_S___H 

5j <w 1 ii a 4__u_oj tS t 1 *n ^J t I 1_JL_b (jT (j_*> *L>. (^-jcL-U-uJ JoL___j J___Jj 
IjLA (jl ttUt iMt jt Sj!j_s-JL_t 4_^Lj-i--Jl CjIj jt"J,Lj ^jLlj <jt (jj_S (j_4 
^yl C,t 1 ft,l ^LfL____Vl I JLA (jl Jj>£_U C__l__L___'l jL_Jj Ul ^j|j ^ j t I 

t4_JL_JI 4_tdU_> J!_-i i<-_xjljj>Jl ( j___jlj (_-__i 4 j n 1 (Jl 4j_u__Vl JjLu ^j_l_!jj_J! 

j_jj L_JI (^jSLcj 4j1 Jjja t(j£j__»-V! ( j__ajL-_____>JI (j-o j_o_i_i (^^i. [^lc c___J_ii__j 4__£J 
t 4j jjt- ni o CjLaj __!_>. (j_4 OJ^-^ 4j1 ! '(_jr 'MjUl-LtJLl JLtll (__j_ 4jj_ 

jl__j ( (Beta) Li_uj (Alpha) L_Jf cjU-j — <-o_a_j jl*j I ^j^ c__3j_c. ^1 (____* 

(^jj-b JT ^_>o 4__L_-_>_j-4 » Ljj j rtll Jjjj SjjLk I JJt> 4_al mi*(5sI (j,---- Jjj^Cj 1 Jlj 

• 1 jjLhjL 1908 ^uil ^ un U,«rt 25 ^jj (>jjj ,1903 f UJ1 ^ 

Marie Curie ^ ^jUj Pierre Curie (1859 - 1906) ^j+Sj^u - 3 

(1867 - 1934) 

4—jj-jjjrtll CjI _*__>Vl (j c JL_J JL*J! (j^jj < j jj; ^ < j_AJ! ^j ^-1 

4_j____>l__w (__a\ <Vi<l (^ jj5iL>- 4j_>. i --__>__ 1880 ^L-J! (__-_____ t 4 o^tl 

jjj_b < fc ,j^ oljy_JI 0 ^.t jJ (Piezoelectricity) 4jU; />»ll -Ujj^SJI 
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Lo^ i^^y^LjjlSLt^a ( t*»i i>> f .** < £__ij Lo JlxC 1 1 j j 1 1 11 _> JLA (j-« ^-)j^5> jLu 

J-Lo t4_i i mjULl» 1 1 Sj__feLl__. (_----*- ^ 1 CjL_-ejLj ^__t__Jl Lu^jI ^Li__j __<1 

. ->lj-t1 (j-*aJtJ ^j.a 4 j r njUlli U cLiJI 4 jnj*^ c_lJj-ij t J>jlj_>Jl j-utj 


l£L« d*4 J JjK > n ^jLo 4j Jiil ^jJ I (j_4 4_*- 1 jj (j_4 Sj-iJuauS 3j___» JLaj 4_j1 jJ£. 

IjL) i^jj^ (^jLaj C_-3jX.J 4_t i.(i f">JI 4j — l-uJjj3 JLaj L*_lS Cc» n^l Cr~^ 

<±jj-ejJI L*_-j TjUiB . <Cl>. jj 1 £_> ^-jl^j ^yjJI oVL_*Jtl (____} 4jL_fcj1 4 _v jj 

.^jjjIjjJI ^ Lw <ya Lujl^ 4n mu<1,I ^cL« o,^1 _i_J1 Sj^Lb ^ 

tJjj-Cjj {_$j-i--b (Jj-9 (j_-a Cu-a — ulu5>l JL3 3j_aU-_JI dJLA (jl (j_-a ^o-CljJI ^ !__. J 

(_£jLo 4 ti mJjj I j <i I r . 4__xjj_*j ^cj JLS L* JjV 1 Jol (JjulJ I ~ 1U. a ^jLs 

(*•. <^ mm*?I ^jjjIjjjJI ^L=w jj-^^iit-i u.V 4-jj Lt 4 j^v 1 1 L^jL_?_j1 (J^__-.j . lSj^ 

jJLjUSJ ^-JJjljJjJI j irt \C \ $ f <\ (j/^ly* ( flj ^j-jJI ^-L>Jl J*oU,t (jl Li»JJ-^ (_£^La 

^jjIjj_JI ^-1 — _»- (jl ft <ij i ^_____2_-J I ^-j — jjIjjjJI (jJm_a (j_-i j-J->t LcL* — uuj 
^jl La (^jjIj^jJI j i^>*fr 4-<--Lw 4_t ._L_a ^jJ--! ^_x__>Lt__. ^.lr (^j-lscj 

( (Radium) ^jjjI jJIj (Polonium) ^j^jJjJI (jj^*r <_J_i ^J 

LcJj-^J ( /T (*n"i*\ 1 1 j >^,.L-Jl (j---C ^JJJjJjjJI l_jI (^JJ_? (_£jLa O-dJL-O? JL-Jj 

.(j-Lt-o^l _4__Uj^ IjlJjj 4JjjJ 
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^LAjuoLjuo gLjjrttl (__ja J^aJ ^J^^ LijJ^Lij^J Jrh^ j-*- 4 1903 ^-L*JI 
^ySjj JlS j . 1 » '",S\ doLiuJI JLte_a ^& ^jUtjV 3_atjjj Jjj£Lxj t£j-iA 

t(jjj Utl gjj ir *Ljt (__-£ j-Llj <±JjL>J 3_9£_UJ l1j!j_i__u <±J^__J L-bJUU J J_C J-J-U 

J^! l_JJ ju (j^-v_J I r »'ij-flJ UjHJJ- 4 ^^ 4jljoL>- ^y-. L^JJ (J-SLo <_£jL<J L_JLi Uii- 

.4j_jsI_>J1 j_«-C <j-« LaLc 650 J}L-*. 4j__UI aJLA Jl_-_J atj^l 



iSj>3$ lSjL* 


^ (Curie) ^j^ J____J ^Luiyi c__-L_J! JiU 1910 f L_J! ^ 
^L_ui)JI Jal miMI JjUj ^l d ^Luiyi J-sL-llI! <j^L__- 4j — l_,L__uV! Sjl^jJI 
Ijjjuaj (Radium - 226) 226 - f>^J>lj g_ .Uljjk;tl _y» jo-!j f-lj— -J 

^UjLjJI dj-ci! Jj<H ^JJ^ (j^ 1 l£JJ-* lSO^ 0 <"'! La_T .(jrj_lL-JI (jjju-> jj — £>J 

c_U ju (__x_*4ju»tj ^j-u^JjJIj ^jjjI jJI L^l .in^ cL-»-i-CJI ^ya 191 1 ^LJI ^ 

j_jT -iU j JUu C__cL____ — (_ul JlSJj , jrOj_-i Jjjj SjjLs- ^ — [c JjuartJ 0 __-i»= — ui J^t 
(_;__. C-_x3 ^3 L^jt jjr. ((jLi-njj-aJl £^L_ (^ j_,j_oljJ1 j_J _!_*______ I (j-lc l_jL_*j_j |*j-Sj 

l_J i ^L) ^-lil |*jJ! ^y. SjL- Lu__u5 l-u u_j 1934 ^LJI <____* j_Jjj ^ jjIjJI 

^t ^ J V*<uil JjJJ JjhO (jjj-Ll ^LuIiiMJ < rt*KU (j^JJt-JI J-A (_j t.mjJI H m (jl_^ 

^LsjJL 4_i_oUJI oU-d___Jlj jrL1^__J! (j£- ^J <±u^ t^Luiyi ^L_3a_J 4lj<»j 
cjI j_uU_L 4_ej_tll JLc&l ^jlc (jj! 1 jj__j ( juu cjj)jL=-. jl__ j>jjJU ^L i)/1 j-c 

.<_l_fl$J! LiiJj) (___9 (jj^ll ^Lui^U 4_ts*u___II 
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UUI 4_lWt,___-*f$ 4 jWI (___• .1 

Joseph John Thomson (1856 - 1940) <j±wj»jj '-^yi^ - 4 



jj t « ajj jj>- (— <ajjjjv 


j i a r n_Q j^-tl) (j-a j u-C (j_«__Jl (____! <jj — l_l4JJ rjlj-*» L__uj>j_v ^L)j_jj_JI jjj 

oL_ul__LjjJIj *Lj_t_-J1 <J-«JJJ * lj-_l->-jLj j "i t m rV) La 4_uJLo l__j__ 1856 ^UJI^ 
Crj^-. £_i_^j__jL_i 4jlaL> (_-J_ 4_t___1j_j 4jtl>a (^-lc (Jjl___>. ^j j_i — < ii mi iLa 4juaLv 

J_4jc 1884 ^LtJI ^j . L^ls LJjJI cjL___IjjJI J_l__1jj 2ljjl^L>JI 4_i__Jj_s 

. 4___~iL>JL) ( j__jJL__5__i CjIj_*___%_-i (^.-3 Ijj i " j\$>- 

4jL_5t_)1 ^ AjlA jj * JjJ cu-TLa j j ^JL-Jl JLJ ^JLC c_jjJu L-jLi_bJ 

4_*____}U 4i-l m.TnI tjJtJJjj j*>Lc! JL*jj 1896 j-UJI ^ .^mijUL-^jj^SJI (^lc 
jjjISJI 4_>j_ul 4_-___j! j j , t ,a-}..j ^yj^ 3 JU JUlo 4_lCj 4 i rrrtj JLs-j 4_jJU____jJ I 
4jj_o] ^___£ _»JLjJ-C l__jI — >_* Jlajj . JJJ^L ^JL___j_ojj JjjL-JI <j a 1 Um ^-iJI 

4jl___^1 _»jL_b (ji (_--Aj cjMj c_-)Lxi^j--> 1897 ^L-Jl (^-i. (jj > " ^j" _>---J jjjLSJI 

_»JL_-> (j!j iLL>L«U L-U>J1 aJJb (j_4 jj£v_U SjjJl (jtj 4 3-L- J L_jLcJ r___V jC 3jL--C 

. SjjJJ JLO-jJ1 jj_Q! (jJb L_jI rtj in*»J1 

(j-oij_i_.V1 _____> c-jj Lr-j-u (j^JjV1 (j^___> I j-~sV 1 4_*_t__> _xju 1 r< m jl____Jj 

4_-___L) j»L_JI (_--_ij . Cjl_JJj____JVI LjjJ J_V JjJU 3j jJJ dljj JJ_VJ C_J_JLJ (±r_L>. (L-JLjJl 

O-14 uj (_-__]! CjLlj u__>Jl £*_JLA 4Jb_ ujj 4_u_> (JjjLlS (____ 4_%-L>o Ll__o I j Lcl 

Jl-jC 4ji _i_/l £»j_A L___lj_rtj1 jl jL_La (JjjLlA 4___Lol l_a_l> i l_jLjj___JVLj JLaj Lcj-5 

CjI O J r ri^sJl _»j_A (jt ( r**i"^l L*_C * I $Ac. 3j-_J1 J 1 1 A ^ MijUlit/- (JLa__-l (J_Lii___ 

. LgJ 4_JSJ! 4_3LJ__JI j!jL_U uL_cv (j_4 ^j-LJj 4_L^_JI -LjJL_u (Cj__Jj___JVI) 
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4jjj {ft \ 1 4Jjx u.M ^yll 4 \"K \ I 4j uoJ t_jLuo* (j-d CjI u/LlSJI *>ju_ 4l_Sw« Jj3j 

(^m^ i cj I j Lil! ^j^SUI j_jjjal]l JL*_« 4jL*j! J ^ljj (CjL*j <__>JI ^jl^J 

I JUb ^ 4jjJ_^I j 4 jlottl 4_L*jV Jjjj spU ^^JLt 1906 r UJ! ^ J__u__- 

JL*Jll ^aja Lo ^_j *5j jJI cjLijSLo juv1 oLjjj_£JVI 4iiL__CI 4_sl__l <JL*il 
1940 ^UJI ^jnU.r.rl 30 (jj » m ajj ^jj .SjjJI _j_jSLo 4-uL _9___CI ^Ui 
.<_jjjjJ1 u <tl*H __5_jJIj 4_£il_- LsLt ^j-uUjj 4juji j-A-b j___ (jjc 

Ernest Rutheiiord (1871 - 1937) ^ijc—i,] - 5 



JjjjSj jj Ci, i ii j j 
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-~*_-jt _jwi**___t# ji ju? tUri.it 

«G — __<1jj *l___t (___ej i 1871 ^aUJI ^jja 1.v iljjjj ') ^J^J^J ^ "^j! 

4JLa! L» 5 «jjUtlj oLjudLjjJI (____ LjJLc Lcj_u j #Ui ,j;jjjjijL< 4j»_«L>. ^ 

J-4-C <- L 'j^ * tj__l_>_jj (_--fl £jUj_j-~}L< 4_t_cL>> (_-J- 4j lJjJj 4_3t_Lo (__jLc Jj in^U 

.^JjjSLiyi < <V<< tft (jj < «i -)JJ j j XII ^JLtU I f << 3 

(j-J-^ SjJJI JL*_4 <_. fl 4jL_ll __«___tj 4j1jL>oJ cJIjj La (j-Cj __j 

1jL_b ^LLoj uul JL___ ,^L__5_j l_/1j 3jI_1_v (j_£ «-LjjjjJI * L__jj_i__J 1 jjt» t ' ■ *t 

^-jcLi — __-VI lL_I __JJ1 3j_aL__5 j _____j SjjlU 2uj_L_jJ1 ^__LJL1 l__u___j <jt ^JLJI 

(J ___jLj____- L_j lojj ^ lujj ( „^r>.<.j (jl ^IU", , f ,l I c£ ( (Radioactivity) 

L__u _u_!_lj (Alpha Particles) UJi 5* ,%\ : LcU ,^1 4~,t.,;l1 cjUj , (I> H 
oLjp_uJ1 jj^-jj Lx__jI L__j L^^Protons^L-jL-Jjjj^Jlj^BetaParticles) 

4_L-V-J-JJ Ll__jI ^L-J U< iL_J_JjL_t/ (J-M^J^W jju U_ls ,V<1 (Neutrons) 

VU<" ,„l ciJJjj m^jI .,__»> L-al .,.,*,,<", Jj (Gamma) UL__ 4 1 „,? <_____ojj 
t^jJI (Paul Villard) jjMj> Jjj ( _ r «-j j__JI ^Ljj_i__!1 L_ j__i_ -_jL*j>_J 

(j_->j-J 4j1jJvJ JMi~ 1900 jkLtJI <____ LoLc. Jj^ j c rt ,V<1 (_ya Jjt j rltj 

dJjLA (j---*J <jt -*->J i|*jJ_i1jJ1 j < ri'<C (j_a 3jjl____J1 -U J-SM (__JL-_ l_jjLs__l1I 

JL>J U_uj — L_-Jt 4_t__litj Ljjj 4____jt — ^ , njUL-Jt-U jLtil Jj-__J l-SjjjcJLj 4j___jVI 

. ULc 4juM ^M.jUL-iil JU-IL L-MJUJ jjLjj V ^ji-t a_t_it 

4jsL_oj «Sjm ,„n 4» aSii uu: * } ,v a t ,f;,Vi ^ (jt jjj_3jjj -___vV 

-ll^La- o irtl 4 jl of ^Ltjt (___« — _3 -uit j f*tl 3ljJ ^j-o L^L___j j J.loj -^^5* (__Jj 

^jJ-Uj (jr-JI 4jjLtXI Ll__j! f-t--JJ i ^JJ-J — luJI 4_t i_jV1 J_uj LlcI ^"i m ^/j 

J>U_^_l__V1 c-jLj Lx__jtj 4t,"r,ll j_lo1_uJ1 (Decay) JM-»^i^l (-jLuo- L^JM-i- 
. j__U1 j ^u,IJ (Half Life Time) < ^n^TI j-*£. (_y»jj (Decay Constant) 

J- — lLj (___-!! 4j» — t__I1 j___aL___JI Jj-*o < " > (j! jjj 5j jj U" uul I p< 

(_Jj-___ULC Jj->_J J-L4 (_$J-3_.t J-_oL_C (__JJ Lj-UJ L-Jl J-U» 4jJ3t CtLA di _A-U_U->- 

JMJw ^j-i-t >-oLLc (_-__JJ (Thorium) ^j_-_jjj_JI j (Uranium) ^j j^jjjJI 

l_Jjjjj_3 r^JUJI SjlcI — l-laj (__Ujj t( ^L_il_JI ^L» iyi J!yU_u_>V1 -uL^ 

^LajSJI (_.__ Jjjj 5jjL_w ^jlc jjj___6jjj J-l--o-j i(Fredric Suddy) ^jj _* 

.cjUL___j^VI .J14J 1jjjlS3 1908 j-LJI ^ 
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3-JJJ-O 4_*_jj___ __9j___) JJJ-*jjj f -3 t /< ■ " >VU 4j_aL_v 1909 |*i_tJ1 

ol nj ■ »*>J| < ,ir I j! ^ ^s-CjJI ^jin 4j! L__Jl_j J___kVj ( L_Jt ~->Uj — <___s_j 4-*J-ij 
JL_ ,ny 8000 JS_J IjL^lj Uj tny 4_*_j; — «_JI __j jUj JL9 ^jJL-dl 
4J_£ jl jj^Sjjj jjJuoj/I 3 JlaLAII dJLA J^L>- j^aj ti___L>Jl ^l JLjjI jt Cu — __u 


_£ jjj ^yjJl cr^J *— >1j j-H i U i njjj 4__* uJt 4_t>-j^4 3j.i t**- - 3ljjj __-_i J^pJ __j|jjJ1 

^LHj Gj> tLgj ^ jU Ijl i_J_L>Jl djljGjlj _-9jj__A1 ^jki^JI OJ-jjJ ^jjl 

CjLjjjJ^jyi JjJ-> U-Lu i-_9jj-__t! cix>Jlj 3lj_dl JSlI 4_i_vjJU __)___* — jJI 

i^^tt j^i a 3lj Jl <jc SjLcLiJjo 4_u lmJ 4-t — __lj Cjljljua _-_. Sl^JJI _>jL_b J 


. 4jSj jjill CjUj _u_»JI Ujy_>. jp3 j____t Qj j CjLcljj. L^JLu (jJitJ U_4 (( j__j_J1 

. £»_...! 3jJX__J1 ^-j. ^-JU3^9 j_4 



< ^" I II <_;__) Sl jJLll j^- j^Sjjjj Sj, jJJ __.-»■ j < >>^j ^_-_-j 

2L__jit-- CjljtjLo __>Ljjj>__jyi L^Jj^-- Juj 


Ji>* j-fl ^-CjJI ^y-Lc _)VI _-Jo- UJLlo 3jjJJ J__J__i_JU ^jj^-JI I JLA Jlj Uj 
^JUII Juu U_i_> 4jjvj1 k /TjnU JjJuu IjLC 0_Je_Jlj 4__u1jjJI j_4 ^_ljC.Vl tf_L_b J£ 

__j_ . 3lj__!l J j_5- 5 j J 5t_a 4j_LL_ CjLjj" ifiO JJJ-J J-jU JjJI_JV1 j! jjkj j^AjJ 

£jj_^L_'4_t_«L>. J^LljJ ^ 4<ijU*ll 4jl_3l ui__TI J->Lj Jljj__jjjf-l_9 1919f-U11 

4jjj! L-djLoj j-Lit t__u__* i (_> JJ-J I J cijjJI S-^J-^ (J -__Ll___J1 JjJujJI j! jjjt"ll jJkj 
cJaL-J JLSj t(j^__J__u___>VI jjusjlC 4jjj! ^-jl)L_i LaJ! JjUj _u_*J jJI j_l_vIc 

.SjjJI (Fission) j-U-__ _-_- ^_>J j_e jjjiijjj j' j^JI ^ < ^,-^»^.11 
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(jr^ Cy$±> (jjtj-uj ^JLuM jIj^j 1937 ^LuM 4jLsj jl*_> jjj_*jjj 

• Lh^ 1 ! L^ 9 CT 1 ' j n,u o " . , ..JJ 4Jj J-4 , 

James Chadwick (1891 - 1974) aij^U u - 6 

4-uJUj 1891 *J1 j-jj-£l ^ ^_ — jLUjj^]! ^Ljj-jy-Jl lj A jjj 

^-1-1 J-l_-_*- * 191 1 — *J1 ^ jj — 1 1\ ^iiLa 4_ual_v ^ 3 jjJtJj jjl mi j iVi 

cr^ ^Lstj' JM >- (>° 1913 ^uji <j ^j m Mi^m 

J>jLa ^JUJI J^jtJJ LiUl ^ ^Luiyi jUL____JI ju_* 

jjui£. ^ (jiLt L-gj^ »11 0 r Lt I cJi jlLSLJI ^jo t^t" ^jfcl __. ^jJI 

. tjrU j_> SjuaLw <____■ (Geiger Muller) jJJ j_« 



^buiyt ci^lSJI (UiAo l?J>-N J^-Liil ^<n fl 


^UJI J^^UjIj^MjJ Jo-oljJ 1919^1^ IjIUjI ^l J___f__ 

^-Jl j-L-sLi-Jl Jjj_>j l_jjL>_j __ — & L*_~» L_*_>_jj i£jLjj_yil_> <Lt^Lse_) Jjj 5j jj 

. L__Jl CjI f M*fcj I^jjjjI l_3JL9 J^Ln- (J-a (Jj->-l j i^LlC 

_t__>.V IasIc liIJ jj (Neutrons) oLJ j>uiJI < ,V<<1 1932 ^LJI 

L45JL3 juu (Beryllium 11) 11 - ^jjJjjJI j i^?r 4jj_I ^ uUu^ l_jLu_1 

l_jLjujI < t r j 1 «Ti 4"tt wli 0L4-J u->J1 6 JlA ^jl L-_ul J_i_>*V L$_T tl__Jl 4ji tliLj 
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Cj! JLaLl-1,1 oJLA Qji gVi*i r ol JL_j .(^jj^l jjuoLlc 4jjj! ^ (PlOtOIlS) CjLjjjjj 
LjjjjjS 4JjLl1~ (jjSLj (jl Jj V 1 1 — * j j \\j 1 \ 1 4jjj! jjja <?jjj>J I Cj l.g.j t n-^JI (j| 
LgjjJ. ^jyjj^ j^Lu JL>jj V t4Jj^ i ^jl^LuJI 4jjj1 ^Ij-jJ-I ^jja i fl i*\ <i j Lc-d 

(jja I ^ X <ij Lq»~ CjLjj Jj~J1 4_j£ (^jL__j 1 ijlj <4'» mJI 4j3-j11 SljjJI ^j-uj 
4j*sU_> CjUjjJjjJI JL__U C-JJ- t l#t e> L^ajL^aj pLul SljjJI £jL"- Cj L jj JjjJ I £_j 

oLjjjjjjJI uj i____) LaJ_u tSljJJI JiiJ j jji_ — uuJj ^jLaAjJI I JLA J5*L>- L$j_j_*. 

^Lat l-jLJI ds>\ l*_j5TV1 IjlA £__ JLoJj .SljjJ! £jLv __!) £-SJujj 4£j_*J! 4__L_> 

jjusLuJI 4jjjj J^Mi- ^ LcLLud (Radioisotopes) 4jlA* j_L__j ^L-jj 

3jJt"(,f, i< ,a j.iT jjl^LlC ^_Jj JjjcJllS CjLjjjuJJLj 3j t n 1,1 

(Nuclear l^jjJJI jLUAj-M ^jjU^ ^U! ,jjjJ-J1 ^JjjjI — £ jl^ U5T 

JiLo jLL cljMJ 4_jL_J1 j-uaLuJI 4jjj! ___ j_3 L&la ^jj (jt— jJI jFission) 

jLL __jV1 cjjLrtjJa oUjjiulL (Uranium - 235) 235 - ^j j^IjjjJI 

4jjjjJ1 cj^LcLAil ^ j o i 3>--9 4 jlr cuij _£ j II j J ctil r n"U (j;jjjJI 

3j_U (^Li Ji^rw j___ t |jLA <i_l m.*(<V Ijjjl^jj . (Nuclear Reactors) 

Jjjj-ajJ 4jlaU __JI «jJjjjLuj J-*uj1 4 i nrt** ^Ull (^-Sj * 1 935 ^-UJI <___! JjJJ 
SJL^jJLI CjLjVjJ1 _-Jj j_*L-___ 1940 f UJl <>J ^LjJaaU m KJ^jJJ 
<J oUtt 4jjjJJ1 CjLstJ-M jLae-4 (j jUj (j*vL>- i_3 JL#-> | jl_?j 4j_oj_o_M 

CjLjVjJLj ^jjL^jLa £jj ili A> ^*^\ Jjl n i Lajuuj . (j-uJj jJL ^j^Jj^LjJlj 

CjjaJlitJ uj\ (jyjJI J 4jj(jjJ1 JjLLSJ! ^jjlaj ^j Cuv 4jSLjj^«S*1 5jl*jJL1 

l.n j jj-j-A ^.1 <J JwO c-Jj-l*o ^,-3 1945 f UJ1 2lxjIjJI 2lJLUJ! v> ^JI >Jj1 

4jl^L?cj JjwJJ tiJjjjl tl/ JjLc (_jj^>J| (;LjJjj! JUuJ . (j^lijj Lj LJ 1 ( ^ljL_.Ljj 

jjJjj ^ (jj^ijJlj £jljJI e-a (^jj <Lax. ^ joi i. >lj ^joj^LS 

. LoLc (Jr^UjJ 4j>_J jJjJ J-CJT. (jX. 1974 ^UJ! 

Enrico Fermi (1901 - 1954) ^SL^j - 7 

c 1901 ^LtJl ^jja j t<C\ t i o ^ ur*JH& J^Jjjj (^JLUj^I ^Lj^a_J1 jJ j 

Ij-jj 4jlaU ^jja 1922 j-l — »J! ^ykt pLjjrtll <___ dljj*_SjJ1 ^ Lc Jj_a_-j 

4jlaI_5_j 4jjJ__JI »Ljjjrt\! 1jL__ul ^J 1j_L_>Lstv<j ciJJ j JLaj J ^j LJLLsjLj 
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4jjjl L___JL__J 4 C__L>J1 J- J J _ J L_JjL>0 \j J___T _L_U _tJ JL_*J 4 Lo Oj 

^y-» jJx_* du> (3juJl_>- j __«___ £__)! -_£? J_£j L_j! <__jLc_i ^j_oLlaJI 

. L4J 4j3_iVl l»BJL__J _JJj a _*Lj_LLj i grt iV<<! ___J1 __j1_.jj"ij )\\ f\ JL=r"i. t) l 



< rtj i^jj _-__< 4_>-L_3_jJ 1938 j_.l — *J( (^--9 J jjj 3j_jL>. J__-_- J i3 a 

4j^jI jl-t_ — __j!j Cj Lj 9 j_xj_J Lj 1 — gj_ JLS JL*j 3jUJ_v j___> L__ £-1 HjJ __ jJjJ__j 

t 4 mU itl oljjj_4_]L) L^s_jl_ j ic -235 ^3-uIj^jJ! Jlc 5JL__il! ; __Ll_J1 

^cj_v___ <___ j X 1 1 ^jjIjjjJI 4j aJ I jJ_ — l_j ^j^L^-j! L-kl mi"XVI _?_iL_> a 
^JLdl ^ (_^J»>j J_-L_4 Jjl *L_J 5 JjloJLj £-»oj ' 4,119- ^^-C.L_L4 *\ uj 

<_--<l_Jl ^ 4-iSLij^ Vl 3jl*_I1 cjLj^jJLj j__.__j — Cu 4j_^L-__> 
. ^^^j-j-s J__L_wcj <\ t <j 1942 j_L*J1 
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c^H? <S3$-^^ ^lctAJU (j\ iljt j_> l<i jt^r \.t «ilr LjJu». j m *j Lo j Aj 

4* c!J! ^jllaJi ^Lul ^Jl ^LbVL cL-tj^JI J-Jj3 ^ ^JL^-" 3_JjU 

(Molybdenum - 99) - 99 ^ j^jJjli jjLkJI <>j a> ^a? ^UiLLt^ 

(Techntium - 99m) ^99 ^.wCJi cJjlJj^ ^ <*jlJ*^L-^j ^UI 

(lodine - 125) 125 - jjJIj (Iodine-131) 131 - ^JI ^ JS^I "^L^! JJjj 
(Strontium - 89) 89 - ^^Ahji^.]\ 5 (Phosphorous - 32) 32 - ,„Mlj 
cjL^ ajtiJ! * I jj^I ^ ^jiir.u.*3 jJiLkj lj£j * (Chromium -51)51- ^j^lj 

• l^jJI i_JJI JLswj ^ £>UJij 4 hUH 

jJ^^ju <j jJlj (Cobalt - 60) 60 - cJLjSJI ^L-^I ^LJaU^L 

i^A-t^u ^J-aJU LoLc 4 t m,V j__xiu_a jJU~-u&_T 4jUjl>JI ^IjjS/I ^M-t LLpJ 

.2LSj. A t.tl i^VL> r ljjVl £>l_- 



(^JLaJI ^ £____! J-tL_w Jjl) ^jo^ J--L-" 
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j<_i < a j_u 4_iVjj (j-wj^I (j-ujJ 4_bJL4 _Jj jJ-L__- 1944 ^UJI __J_ 

^jjL^jLo ^;j>j <Lt__»L>J 1 ,_£jj_Jl j j ~r rt" 1 1 e_Jj! 4j_jLa1 L< j^ti Lj 

J^.* g > I j ^-j i^t 1946 ^L-J! <_--3j (<tjjj_<JI JjLiSJl jjjJ__j a jj — _jV 

u^jJU j_c.Kj Mi 5L_wol_a_j ___j_jJ1 Ijla ____ (j____x#? <_£ jJI 4jjj_J1 c_jL___ljjJI 

J_-_>Ij JlSj <4jjj_Jl t__)L-e_j^_J __>3j_j__ »1 <i ; * JL«j Laj-3 4_i_uc c_J l_j_U__. 1 

_£jj_JI J_j_j_11 j jjJ__j l_jI_5_j1 ____ ^Jb\ <__■ dup. _)L^__>Jj Jl~-J J-__4__JI 

4j_?jL_*__, c_-_L_w __Jj * j__L£_i __ 4jl^L>-j (j__»UJ1 (Cyclotron) ^jjijdl 

4__oL>JI ___L__jV1 (j-« jujuJI _>j____. J}__-. (j_4 4jjj_J1 __jj^__L__LI jjjJ___J 

— ^jjjIjjjJI 4-JjjI jl a 3 __Jb_reJJ l_jL_B_I__J1 __jlj __j| -jjJi-uJ 1 J__.L___j 

(j_« j .. <t aj_ 28 ^jj <Li_Cjj_o _/l j__LS__ — __ 4jjjL^j (___4j_j_ _--5jj j__j t235 

. LoL__ (jrf,uoAJ-,j 4jM_> j-AL j. <i.r __>__. 1954 ^LJI 

Ernest Orlando Lawrence (1901 - 1958) ^---1^ jdj-Tjjl w-___jjj - 8 



^j^JJI J_5_jti! L_____S_a 


4_jJ-cj 1901 ^LJI ____ (j-ujljaJ L-M.u-jj u __Cjj^Vl 

^LJi c ___j .4_^jV_M 3j_»_ai oL)VjJLj tjj-Tlj 

4jj JLaj J_u 4 j_4L_3 


_J1 jJj 


4j^c 


' UJ^ 


L_r 


, *L)-x_Ji ^ijj: ( <jji CT __j_e j..„,^>. 1925 
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\*-.C Ls~J C Lj ,lrtt| 4 J-<5^ (j^Uj LkJlAJJ t 4 jSLjjjo^I O-^Lk 3 — xi 

cji^jJJI J^gjlU ^Ij ti^p- i^y-J^j-u 5JjJl<u i — jjjjJLJI^ 
4J%3LJJ j flj <^ JJI (Cyclotron uj^ riKj . m.T I) (^jIjJI 
^JLc < , U"JI L^jSLcj U-c I j ^ ^JL^ cljLsLLJ ^jj^ M1 

j i^^Jwl j^oLic <-1jIjj ^J^ U^ JlS Jlul 4jjjh$SJ1 j sLuJl 

jJjUtcij ^Ujj ^yjj l_3JL$J1 Slj-Jlj l_S _j jLaJLi (_uj>JI (j-o ^jLualJI 1 Ju4> 

dj^-iiJI Jjjj SjjLw (juulj^J JLj 1939 ^UJI (j^j *3jujl>. 4 « m< a 



1939 ^UJl ^ d<jt rVt fjL» lCjJI 4j5>JI Cj^LgetU JL»J j»Ut o-^b^ J^-^JJ* <: " "b! 

150 J~*JU jJ**) 


oJboSJi ^ajjJI Jjaejtll ^Li^" , f «L> n (j^-JI «t*— *lJI juLLajJI ^Jb\ ^j-^J 

1 1 - oi-ij&h (Galium - 67) 67 - r> _aJUJIj (Cobalt - 57) 57 - 
1 5 - j (Nitrogen -13)1 3- uy>- jlA^ 1 j (Carbon -11) 

'ubj^ ^y^t ,„1 ^j^JJI j <(Florien - 1.8) 18 - ^^—jjjUJIj (Oxygen - 15) 

^ >j.«L£ L^UJl jLu*- ^l jifr".^L) ^JjjJI <'UU ^ ^jjiaJl CjLojrtiJI clj^V 

1958 ^UJI ^y - i to ,,! nfti 2/ ^^j L yJbjj ^ysjj .^jjjjj^jJl jjj.f ^rJ I jL^j 

, ULe. 5/ Jl 3-aLj j_*x- ^wc. 
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George de Hevesy (1885 - 1966) ^Uu^ua t/_. £j>*> - 9 

4_bjui ^ 1885 ^UJI ^ (^l ,. (t ,jtfj/b (_£_> JTjjr* l£Lh*^ ^LJI jJj 

c .JLc. J l__o- 1908 ^UJt _^_J_j .(LjUia) j__*dL o 

Ju^a-cj (j^Lc 3j l J-4_c <<__ LjLt L> £jj iji ^ 4_*_-oL>- ,j -j jIjj -^jJI 

jj < «<jfojjt Jt JLc\ ,,,, r< «i^ lj ( 5 j r rt 1 1 4__uoL>JL 4j tj i <J.j c-lnJI 

jlj ^.JLc (j-ujjlJ 1910 «Ji ^.-3 I^lUoJ ^-Jl jj^l lm ijjLk jJbj-_ 

^yJI Jiujl 1920 ^ LtJI . j" ^Mitl» 4jwUtJ Jjj_3j_)j C. ,<t\j\ ^JLJI 

. L^Jj j£> 4Ju Jlaj j__fe jj jJLjJ J^.t *v 



t_JaJl 3 1 oiU ^U__Li1 Ijluo £___'j) d? \ t_P Jj^*" 


J----S J^Lw iSi\ (<*JuH jljll Jx*aS JL^a ^ i njAj fr ujLscjI l_jJ__jJ 

< 4-iJ-J OJ^ JjL-J j->l J^ttTu riLjJxVl j-C Ll_& J_>J j-__U__IJj ^jt!ul I (j__> L-5 jJ I (_£j_J__J 

j j lVi ^tjitj-L^I ^Jj ^JLukl J t.u^TL oVjL>JJ J-j-c-^- JJf.L 4 j / <v JjLcj! JUu j 

t l_ija---j LjL o 4___.Laj c LlM ^joLus^jJI j.uaJLt.1 jjt ^JClO-^ £. uJJ (j-oL-sjJt 

4jj.UTI CjbejVl ^La! JL*II £j__ L^cic |JU_4 (j-a--,f JL__9 jJJj ^-JLc. cLuj 

L-_-p- 4_i_JcJI (j_oj_*__J1 frljjv| ^ 4_t JIlU jijli ^ijLiej _J jJJ j JLwj t L__j_u_j 

rfl < n.?tJ 4.x_o-*l3 l-j j I Ui tl j rrttt! J_>-i j (j_a_Laj 4_uj j o j^ 3jLcj 4_t tTu.t I _oLU JojjJ 
Lf L____J 4_tc_l_u4 ^cjj jJu-a j (^-Jt j rrittl IjlA Jjj_vj ^JI ^ jjj [^a i jJ_Oji,i 
.(^jjjJI t_.jJ^U duu_u[uuj jji 3jJ_L_J! (j-J-j t i, j rt.j fc>j _jL_To-V 4_ujtv0 dj_^_v_j 
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j-ajUo^ *L_Jjj Cjlju 4-«.-_JL I jjL__ J1 ^ijii*-"., ffii ->j__ _J 4jL__ -jl J i aaj ^ 

c-.^o 1940 ^LJI <_____ .^jjh-JI c.,UH ^ljJr" MiL (^jJlJI ^h.^JI *____.! 
Todine - 131)131 '' ,u m,! J>U ^ ^uaj jJI -jl__-JI 

C.)L*j_ I ;>>-- .4_l«jjJI 2j_JJ J-L-Ailt ^£3" JuJLcsj ^jSLat *(I 

3.A.JAI ^a^^JI jlj _yi l_i I j Vi i >> I CjVLv. (j^»; _. _y- <_LJ-J! _» _< $j 

jlAU jjjJb J-MjJI __fll f jiiU _ysj ( 131 ~ ^ ,U1 _j*JI ^t j_*,~ , _-L 
3 v— '»uJI ^--«3 4j-jjJ! £jL-JL ^_-__>^JL! _>.e JbJL-Jt — C _J 131 

L .Ja S.jSLj^^I 3j_*_d1 cjLjV^JL) 1^-*>L- 4J_- j cjIju ___p- t ^jii< .jll._JI 

Jolir^ t y? Vjj 5 J--L-JL ^J^J^C^I jjrt , ,,J1 4_*_L__J ^J^L *Lb 1946 ^LJI 
I ><J-a L#J _-J-JI ;l J--II L^jJ __3 u , l,«,.m**m <jl _>£-4J ^-lll J ^^y-Jj-^Jl Ji-JuJI 
^oTJS ^al C__L_i JlSJj i4_-!j_>JI <JjJ>-] 9- L_t 4-3 j i 1 1 jLj_1 4jL_o1 JL- __ii 

L_jjjWrJ ojLcj j-^-L! 131 — j j^^ _^L*JI j_u 3 jJJI J_-L__ -jLj c^j-^ o- 43 
^LJI tjr _ 4_ul1 L^-bIj ( 4__ ^LJI f ___j Jj .Uti.^yi _3j _JI __s cJjjMJI 

. £--"-1 -^J^^ 1 __L_ LoLc (j^j____ _ys jM-tl ^ Juu 19/5 

5^_jjJ_J! 4j_j_U jj__uJl ^-1 JL>"i ( o\ _ya _c1 i.gjrtj A _ jLejt 0_Uja! JuaJ^ 

32 - jj__-j_Jl_* 4jti__I1 4t j_U__JI ^Ij-r,v __11 -_____U _-_>___ jJL£ 
JL 1943 ^L-I .(Sodium-22) 22 - ^ j __j_ > _-J1j (Phosphorus - 32) 

oL^^r—dJI _y_ i 4 * Mill jj___J1 ^l JlV*i ml IjLua 4jL-_-j_* e_-L4-jSJI __9 Jjj- ^j-J->. 
dJj,J_oj 1966 ^LJI _ 3-JjJ _ya (j_M-L>Jl ___ (j;1 ,, nijrt.j,r>> ~j __5jJ >4j ilnH 

. LoLc 81 j_*__ (jc L_Uij £j^jj1j__ 


2Lu-___ft t-jlrtj jtmltL 
^i>_c LgJ (___!! oLal ,Vi<V1 ___ u * ^UWjj^WM jjjL Li_> (j^j-u 

. L^_l3 jjjjj LjLp- (j__4J La j_i<l L^jl C__p- tt_,UlL 

^l jJ_X__L Cj1jJ«"J1 (j_-l <_ , nl i ,| Cjl JU U1 (JJ--J1 CjLij (_LC-_ __9 

JtjJ_ CjIjJ — lm Juu (j-slj_-i _*1 (j-_-pc — uuj (_-__ (jjjll Jr^~3 (J — J^L _jV 1 

_wa JjJuJt ^iimi __It I JlA _;_ij £ 4jjL*J1 4-lu uJI 4_t__L_M ^l Jl__j ujI j_xi 

^-jJ *_i — _jjj J_u Lc-l_ Cjjf^__j (___!! 4jjjju_J1 CjL>-jJ*J Sj^^tj L Jo S Vl 

. 1 JLA LLojj 
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^jLjr"i m,u ^pJI 4 ttUntl iLt iiVl jitlx^l tjL) ol<(i»,i cujl Jjljt ^ 

jJ^sLSjo 4jJj « (j^-AJ ^>^*^-^ (j^ajLt-aitJ ^j5J 4jJu mJI 4j» LuVl 1 tst jt 

^lr, SjJLoJI ^jja JLaju tuVI 1 JlA jljj t4jl ts^c t ( M"i V <i 1 ^ laoeJJ 4jjusj-c 

JujjJ ^jJjC IjJjjJlS CjjIjj 2>jj£xVl ^JlA Ojjiaj JlSj <^aIojJU ^yau&c — ijjjJI 
jl5L<sVL> j_ul^1 4jJ 4oJ jUtl j 4_j «^jjJl ^JoL-JJ ^jja jj£t jJjlj «.LlIoVI 
^cu . SjtjJjuo CjIj"qjI1 a l ^l t<-\n\ BjJjlLo £^L_uo ^J La — lauLo ^ m-^JI 4jjj 
t_£jJlj t^j_4_>JI j-LsLai ljJ-'-a Luajl ^Utj ^jJI uul^LuLll CAJjJI t rtfV<^l 
^ jJeCL-uJ V J-Aj t^jJLiJl jj^jJIj ^cJJ ^jlslj^at ^j^j V mM Luaj irt^. JLuiJ 

olj-uu lL)JL>J 4jj*9 4j i iijULuLo cl)VLstjo Ajlitll uuj 4JSU cjLcU 

.4-lcjjJI 4-JLc jjj-_> _-JJ Jj-**JJ ^l j-Jyol^JL) iUrt"<l"i tt_jljjJI l-uSjj 
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H 


F 


^_ __ > L_uJ| ^Joj ^t_<jU j^u-^LulJII ^A-J-IL 3j^o 


-»jj__>jJI _>j« i_vj_)u 4_ijfcj^ 1 1 


jlntl jj$-u_uJL e\ i u\ I oj^ CjjJL>. ^^jJI CjIj jJl_J1 J^j 

jl 4\j_u5ij_J1 (j_a jL____->J1 jL^IoLj 1 __iL_-y| ^t U i 4j| iSi^. . ijr^^ij uul\ 

• (j-ajj^lj ^L_a__SU 4j_^_j__2_J1 
^J_c L_uL_u! i \ <w «j ^JlIIj t^njtn^JI ^ jUtl j^j '^"tl ^JJ 4j uutL La| 

<____]! 4j«j tUtl 4 MjUjJI CjIj j«**J1 j^Ujj < 4jjj_JI CjI_cL _o^/l ^1jVl <J 

jl Jis- J^_*-j jlLc L^LskJI jl cl <>>r Vl l___jLL_>j CjIj jji"Jl — Lc , \ <w «1 
4juLj_4J j^LJtl ^jr>jV Mutl ^-.i Sjjj ^_JJ ^jlj 4jljj___ 3jjj_cu j_ulj Jl__9 L psj_c 
^j-o CjIj m < ii <v>Jl CjIjjUIII dJLA CjIJLj JL_J . j-olj-^l Jjjo j f jjJ_Ct]l 
^ _-_>. 4jjj_J1 4ji __Vl < U 1" ^-jJI 1j_uaL_> L-LiJI £"L_jL ^yjJbUI (j^-iJt 

^JLA ^j-O jL_»J i ( j__»|j_oVl (J*«mV (_-J L__-J-J__J1 jSLcJ 1jJ_LO ^JJJJ ^)_-UjJLl 

l_JJjJ t (Hal Anger) jJ__I JL__a j__ o1 jj-<-L_J1 9 JLA _y5 

. jJljI oljj-oL-L ^-.c ml 4-ljj_o _j_l_) C_l_-> L_j1j_uaL_CJ1 ^IjjV| ^JLA jLi. 
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(jtjjjJI 4_jJjLs L$Jj jl>»1j jjj/Ij olj UL-J 3jj-__» 

4_ut____a-4 jj---» (_---£■ (Jj-uaJtJLI (j--xJ^>_U ^ .u- v Jtj>- 


^ljLrtlt^Lj 4_t_-j JU*I B JLaJU (j-a-te-S JLstlu-uLj 4jj9jjJI Sj-iJJ (j-artfl 

£_ck>lj Jj^Jlj ^jJo* jJj-t---JI ^ ^Ijl, j^ 

(jlAjJI (^yic _jj_u_JI 4jjL__IL) 


4j>-1_u1 CjVjL_5c-o CjI J — j ^ jJI jJbj joJ I ^jjjuaoJI jl — 4^- J-Iul 
4j_l-__jVI CjIj jtltl j ig^J 0' j^J^" ' "J iS^y^ (jH-^LL^ Qj^SJI < rt i <Vi f < JU_4 

^V_-*L___UJ i^JL_5 I (3-<UU (j-olj->9 VI (j_~> J-J-15) ^£-3 ^--JjC Jl__\ <_o Lc-4 t JS-JJ i^tL) 

^JJ __-3 4j__LjJL_' jJI Cjl j J *~ H 4jjj ^jl l**<j;»- J — 5v_JLl (j/nj^: __-jJl <_-_£- Lj___J I 
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1l ^>\^aSI\ 4jjjV( j-jjIj pjjn* ^c. jLel i ujj 4_t3tjj JuoJI oljjJuJi 

clj — u/ ^5»L»j| JjJJtJ JtJjJ Lc_d Ij^Li-o t4_ulioji Mltl ^k|jjVl I usjji_a_>j 

<L* — iVlj Cjlj_ysl_sLJl <Jlli3 (jHj 3j_4_vl CLajj] Ijj_*-1j » 1 nj^ jl 

oljjJLiij <_--*Jj — iiaJI jj3j-oU (J — jj9j JjJLjsj ^ Lc JL__l ____J 4 j t U I, I 

jjU"(ll I JlA 4_j!_oj_dVl «^jIjJI» 4l_« OjI_j_>.I JL9j . 4jj___uVlj 4 jnjUjJl 

.2000 r U oL*L___£Vl ^ls: 
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jjj <^-wtl <Li_1jj cli-p» ^j-a <l_i_L_J 4jCj <.gj ^jj_ujjjJ I jjj 1 1 jjjWj JLaJ^ 

. 3jj i^>1l ^^jja -e____lj j-A l_4_C ^gj mi itl ^Jtt jj^j__u {____ (iii LaJ-La 



JjJj J)JjJ I JJ^jU_»jJI ^l, < l>Li ^ 4.M SjJjU3 

( v ) uUU! ^ ^>tj (?) 1953 r UJ! ^ 


.dijjl SjjjuaJI u& ^justj j_- La-i (jLa-Cllj p < n^JI jJ^ » <-Tt ^tr SjJLaJl t__U j__j 
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* 4 jrtjkjJI CjIj. jjtlll ^c-juoI^JI jjr^Jj **iH 




*^at->j! j.j,t. t« o l."u i-^ Laj j j ^ J (4jjJjJ| Sj j r ^ a.t I ) ^ — jjjJjujjj jjjjuau 
2jj_uajM 0 — 3 j^Sl 4j3Jj ^jPcjj — £uJI 4jc9j* JuJLxJ (jSLal ^ j—Ilj 
((^yli uulM £j j ( I ) 4 j«t-irtU <Lt (^JjJJj(JjJI jJJ <A"iM ^g>J 
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3.1 tu\ uA (^iAihA 


V 4j — cuL-u! jj a! <jj| lA 

CjLjI JLitIuj/VI {4jj£ ^jWimij ^ySl! I^H^ajo 

(j.,» i ^v*l)j . Lj 4o^L>JI oIjjjLJIj 

3jjJlj — iiVI < Jj^LJ jj aVl £ 

^Ijj! i4j — i n i U IgjLajj^SJ | ol "^jllj £lf 


J j4J~ JjSjjjj ( L» jju__« <ij — «_±jj 

^jLs Laj jJkj tL$j > Uj^kJJ ,U -"jtl 
0 JJt (jrtJ J cLaj c_j J stj J_Jj . jjj 5 j! 

l^t^io j> dxpJLI <U <ujJIj 4jajjJI! 41LLJI 

jjJL» 4_»jj__j j! l \ — I<:j >. (j^aicj jt 

LiiJj ^yJji *Loj . Li g 'r j t j£jlj JcUj -jjJu- 


. 4jj^j 4_L_u ^ ■■" lt* 
CjL>. jJJj CjI <u.m-»Jt aJLJkj 
jl) (^JjJJl ^LjLJiyij ljAjjlj 

" «o^ii 
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. ^yal i^Tt *tj JL__ul j CjLl./)! ____ (Jj-M CjLcJ_i CjMuj ^L* _-■! 4 oK <"«U Mjl 

(Energy JL___! SJU ^ 4_.LU ja ^Lt_i! 2UK1 ^jJ! l_ajj_»_JI (jLa 4_<L_ j 
jlojjuj <--»Uj u,,^ j] d»Lwj^ 41la __J__ (jj_o • in Transient) 

* Odi -4 L^-J* t (jLcj-j t '"'VI J *_j_L___>, ^lr 4___ Lto 

^tj^y 4j_*i_; ___lu __Uxu v^ij^yi^^j^i4Jbjii ^4j__i_jt <_-___} 

*^L-l_T VL____j! < r <j.< tij V 4jl <t <i.i iL_jL_jj_>JI jl Cjtj jJt _-_s __ i j^jj j*j,j*" 
< 4j_5_ c_l_. cjLjjjt 4J_c £__u 4 jlr ^ t^jusJt jf SjjJI _ys ^jj^ __JV 

jt JL-s __JJ _)jju_jyi l£JLj_>u (j£. L>uL jlj n" f dt JLC <Urt4 i < i < dj JL_ **-SJj 
Cj!j_uL_J1 (j-x*j lJL-A jLa I JLA _yo ^C.jJt __1__ ^lr I 4__LL_ L_jL__L-_i j_xj j-3-T 
. L4JL0 j-uSJ (j_s>j t*JI JLuC. 4___>L>-j '(IhijLI Jhf-*- ^LjL-i-yi ^Jjjt (j^>* J 

I JLC L*J^ <_) — jjj9^a£. ^Lt __j lfl llr.l (____ (J"* Mitt 4_* __t _)J__jJJ 

(j! J_u>JI _> ( d-y (j-*J • ^ J7~ ' «rt *r j II (Jj^ 4t ,uiVI (j->o LLau __j Lj->- 

jjjjo _>__) lijH^ _J_>LiJI <___! -Gj____ ^jj L> ,uA.i ntl (j->a JuLJ! (jJjil ^Luii^l 

4_~Lc, 4_o___jj .(jloj^l __JJ 4 La Jaj _uj *j_>- "_M Jj--J Vj «(ujjj^ 4 <i iU 

. LgJ _p_j___il gj f ditl 4uj_-_.(.- <_(.i ( dl 4ujjI! jjr CjLc,! t m,<V L_ 

jjL____joj (ju<i ilitt ej t's& 4 jtj itr> jjI is> a (_yA itt* t h (jJjil J^Li lIj^Ij 

Cjt rtj itVftl (jAju j*Ll Vii(fl (j->aj t4 j*C! ( (i*>UI CjVU^ajVl£ (jt i (1*1^1 j_Lu^ ^yi 

4jiLU cuLj^ ^ L^J "UjJII j jr. 4t m,V| j . 4j iUlt j 4_yJjJ!j 4 .■■jf.Lii,-_JI 

4jl__iV|j lJujjj_xjJLIj jjjIjJI <__iL>.j-a Jxj u_3j < 4ji __tj CjL^ J-^J 4_t___iit_La 

4JjA_*_ll Cjijjrthtl L-lLcLl __Jj Sjlj_>Jt CjLJL __yfl _J_lLx__Jl (.[j 4_>Jt L_A_-_t 

(^yjJI _jjjl_JIj _*l _»__> 1 JjJL>Jt) 4_jjjj__J1 3j____ CjLs-jII j *Lj4_JI l_J*>I _iilj 

CjIj J j-_l_JJ ^-iSo L^jL-l 4__LL_JI L_LJj (j__l__itj| _ys ^jJI _-_-! J . (4 Jj 

«- ij i h" *-__a_-. tL_jVj_»Lil _-_5 ^ULI (jj V i ( r<t (_--___" _--_ JLUI Jjj lm (^----5 i jtjil 

4-i LL l_1Lcj V L_4_SJj i4j-t_t loj jtjil ^l tUK M\ oLu}-^ __>! jJuju 

SjjJl _j_, (jj^lSJJ 4J1jL^ ^jLujyt 4_s___ut ^ 4-uj^ju Cjljjjtl Cj! JL_-V 4_t____T 
L<_i — iU*i^ < . ( i i d1 Jj t4_uji! 4jl__V| _-_! jL>Jt ____ L*_» <-4t*M->. j-cJ LoJLlC 
Sj jJI (_-_3 ji-T ^-J! jl JLo (j — 43 J__1_J JL_ __jJ! CjLjjjSJ*^! lu JuJu - j _0 

. 4__LL_JI j_-___c ^_Lj 
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d_iiL__> (j->a £J-^ J (T< M ( U.j^- a J___u/j JM-i- j-4-_ LoJUjlS 4jjJJLI 4jl_!uV1 LeJ 

LilJjL) 4 j , „"<_« iJUatuC* mUj^JLI ,U ,„jJI ol j_> oUjj___J1 ,*nVI 

^j-a 3jj_^_U oUj^pSjyi (jiLajuia (^jjJI J__JjJt 4j_Uo (j__. JUjj 4__j_>. 4__L1_> 

cJLu U_ajl_-J (>JjjI (jij Luj^ 4Jj)LlJLI SjJJI ^\ < ,i7i'A 4^u — -_»j-j L$jIjj 

4_p- yz 4_j_-*_i jj (^LJIj t (3jj_>Jl1 0_jjjJ_-jVI jt (jjj^jyi jAj) 4i,^-r_J1 

. (L^ju cjUj(jj_ciyi Sjjji (j_-j (^ij mII ?j->Ji >*j) 

Ji-Jj 4 .intoll 4____aLL_Jl <jj-~j (jJjJJ joi- jJ-t — ^aJt <j^_i 1 — <-_Tj 
JUJL?ej M-S < L^ljjj Ol jj^_&JV1 J__Jj 4__U_5 ^jjs Jal J_xx>JJ JLa — l_jjJI 

(j-o (Natural sources) 4 j«mU LaJ Uj_a_a — ^Vl j_> j *u*/-j 

(j_« (^l t 4_^Lii__> I a\j t4jj_Jlj (j-tuo -_Jt_* ^L-uj 4jl_3tj — l_» 4jJ| jJju_> 

4jl_-lVI jlJj3 3j^t ^ 3jjL--JI 4jl^Vk (Manmade) j-«1J1 j-i^ 

^•J * m»VI j jl ( j__»jju l_*3j___jj . 4-3j*l_3-.j <___£_ — mj^UI 3j_$_»-l jl 4_j_Lj — t_uJI 

. J t r\ Ci 'i fl (3-*-'-^ S-^Lj (^--S 


V*L-«Vi ^L-uijT» £»>») 


4Jl*t 


<___u j j jiLJ. 1 — jjjIjJI O__vjjo ■ 

^J-t-tJjj CjL-WJjO 

A L-,\ ^1aj^.^C 

4__JJjO j_L__ 

(3j1j__*JI) ^lj-4->J1 ri^l cjL-wjII ■ 

,J_t__J1 1 

(j_u.4W._J1 4jl__j1 4 juc-<-<j -U-J 1 (3>9 4jl_!_V| ^J__jca ■ 


^Ll__u| C_jL>.JjO 

-t « j " ^ Ls | '» a j^ 
^UjJ^, 

4 ■ J1 4____iVl ■ 

LaLc. 4^1 ■ 

L_Jt 4^1 ■ 

4_*_i_U-/3 L,IjLLl-> 

SUjj^o 

4_i_vjJLtj 4jJL_uJI Lajj 4jl__u1 ■ 

L-jLjjJJJJjJl ■ 

oUjjjjjoJI ■ 

4_uj£JI 4jlAV1 ■ 
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£-a CjIj jJI (J^jls JLst-u Cj jp- i jl jil 4JLa (jj&J *Li) jJLlo! 3jJ — Jl 

1 1 j^Laj . . . cjIjjJlJI (jj C*J cjLli^j>J! <? jlaj toLljj^ 4 jj£La ^j^i * 

4jlUI (j^o (Jj uix p (»1 j_Aj i « atOTTl » JL 4 jjjl-»oVI 4jlUI ^ £ ^ l_jjj 

SljJ £ya SjjJI (jjSLiJJ . 4jj-»r"<ll JjLSJI jjjL ^^^jUI <Ai.t-<flj t4 ojJ rttl 4jjljjjJI 
4jJLm» (e) CjLjjjJ^jyi ^ <-3>lx. Lfc> iUj-tj 4jj£JI ^rt/^j 2LbtAJ| 4j-»>jj« 

(ll) Cj Lj j^j joj j 4 V^fc.i*iill 4j_>.j-« (P) CjLjjj jjj ^jjSLu SljjJlj ♦ 4Jt5t tiJI 

3ljjJljjU_-j . Cj Lj jj^jjJJ Lj 0 JL& SljjJI CjLjj_La ^g, mlj i4-L=t tiJ! ^jLajj» 
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t (5jjJt jial) SjJlJIj.Uj^U ^jjjSjyi t_a>UJIj ^T* Cy* ! j *"~>1 
-10 x 1 jjjl>. (^ja 2j jJI j <jj£Lj <- m^- jj, \ j^JI 3j j LilJ jj (Jl — !l<jj 

.^15-10 x 1 jjjcw ^ sljjJI jJ^ 1 <t m.* * Iji^lO 



3l jj (^9 CjUjjjjjJI JJLC (jl (^yJUU I j-Aj ( Luj^ (JjLjCU *LtJ (_jjfc 3j jJlj 

«SljjJU J^kII u-dMJJL Sjj^jII cjUjpSJ VI JJuC *_A LoUu (j£jUjiJJ 3j jJI 
jIjlMI (__j9 4jjI nna 4jjj-$£ CjI r-r <» I4! CjUjjj£JV1j CjUjjjj-jJI (j\ C_j_- 
<U j^ojjj (^j jJI JJLaJU OujjjjjJ! JJLC i_fljjuj *3jl — (iyi ^ 4 — <-u£UlUj 

(CjUjjJjjjJI + CjUjjjj-JI) CjI jjoi-jjjJI JJLC <— SjJU \ i\ 'in (Z) j «jJU 

JJLC (X) j-r___UJ! 3j jJ l£UjLjj *(A) j^ajJL» <J j^ajJJ «(j-IjSJI -OL-JU 

1 iiUtt (X>^1 ^-JJ SjJ ijj jJI JJbJI <-_-}L-iJ J . (A) er -x_' JJLCJ (Z) (Jj j 

1 1 (Jjl _-j ^j J JJLC L$J U^JjJUgJ! jJt^suuC 3jj M!Uj3 t Srtl"i>aj — usAlc 

L^sM^. ^ JLsJj OJLPSJJ i_±J j-Sj * I — gjljj fj& jU___5 JLiJj (JJJJjJ I — 4J 
Lajljj (CJujjJjjj IjJjI jjj JL>-JJ V C_-p- 1 1 i_£jl — ulj <_-Jj^ JJbCj (^jjjSjyi 
JL2WJJ (jl (16 (J^jLujJ (__-_£ JJLCJ 8 (^jLuiJ (jjjj JJLC L^J U^?u- 
■ ^ (J?J Li-uJ IjJJUJjjSJJ jJuC liJJjL^J (CjUjjJjJJ 8j CJUJJJjJ 8 JJLC IjJjI jjj 

tjuj U* nU Ij t/>'tc 92 _/-M u 2L_ iVt<U j___*_L*JI jJlc jJb JL_Jj 

(<u (jJjJ*-! Ij trtir 16 t^ya jj&] (_yJl isLuaJ (j»jjj|jjjJU 0 g"i nj (j^jj JU4IU 

.SLjjjjJ! cj^U»«U 4 U t »1 jj I^-wUjJ 
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j-£-Jcj (_c*jJ3 l_JI — L_bj t4Ji_-e — <-_JI 4_±jw^<5 oUjjj^j ^-lr Stj <JI (_£j oj>o 

Slj__JI <"r uen 1 ^ f^ <u ^jJjJI oJL&j t(j___JLjJlj I 3 t r\ t i oUjjj^-jJI 4_Uj-4_} 

^jJaJI j^-^Jb j-i" - _o I gj_4 juiit ^j-OJ 4_jL_>o 1 — gj? j-j-C- . I^jLj j_Lq 0_u u_jj 

Cj1_jj_L-i ^j_>o ^Jul ! (jrU _-_-JjJ 3 j_3 (j_c SjLjlC. (j-_-_ 4jjjjJ I (j£ jJ_J I j . 4jjjjJ I 

j_flLi__JI Sj_a <j — o j t^iK i jjf*t ->jL__ (_£ jjJ-tt <-— jjJI 3j_a (jt ^-Jl lj _a_jj 

^jJjj tl^J ^ ( ,. Xr . _>L_>o1 ^-ja (Jjjju L^jjj. cjLjjjjjjJI (jo 3jJj_.11 ^j^J^ 

V) (J-«J-J V 0 JL-b (_£jj_iJ1 _J___jjJ1 (_^j_3 (j^Jj * I ~-> Stj-Jl CjLjj_L-i -i-Uj JJ 

Slj__J I (J>-l_5 CjUjKjjJJI l__ — jjjj ^jLiS 4_jJ__. j . 1jL>- 3j-xi_i__5 CjL_>1 t_u_-i ^-Ja 

C< <i _Vi »1 tjj 4j1 ^ j t <n tdljjJt jlj 7t"i . t a\ 4Jl___- ^^-Ja 4_AtJJ jJJ-4 (J-«L__ j _b 

C-_-*Ju_<_»t (_>iaJ-j (j_a 1 ^ i^t 1 4_jJj_d CjL-il <_u_a JUjC. 3l jjJI J_%. I J Cj Lj j___^j_x_J 1 

— - i , <^i1 j t4_oj_^_CJI j___Ll-Jl (Jj-3 (j_4 j- u*N J JJ-H (_£jj — -Jl <-L_JjJI (_C*J^ 

(j_C I ^ i^t t 3 JL-C-1 i*i a CjI jjJ-_jj ill <"f e\ tyi <1 J— J Lot . jlj-SH <-u\ 4JL>- {__-__ 

(j-n^ 1 1 1 jt CjL. jjjjjJI j J c ^-lr 1j-ju-S Cj1_jjj_3j_l_JI _j jr jlj jf (( j__a ju 

— ___4-_ajj tSljill J — i-tj 4jjj__JI ^J--J1 j — jjG <„<it iX ^J) i^-jjJ (-dJll ^jl fl 

4JL>- ^JS dljj jl 5j rt" i n c j-J-C 3ljJ o i »1 j t jlj rti i»l JL__. 4JL>- SljjJI 

,(Excited State) Sj-!.!--**! 

^j^ Jj^eu 3j-__Ii — c_u_U j jr 4jjjVl (jLi. 4 t^i iU11 ^.-3 e^. __j 3jLa__j 

dl jill ^otsJj _jL*j ^jl JLj V jlj rt*j<<>V1 IjUb CjJLstJ ^^J-CJj . 3j____u_o_-j ^ 1 1 

j-3-V1 ^jJJI (j-JJ Jj — ^jjj t L^L_jJ-_j_ij JL_vt J L-*__j t____p- Ji-.| jJ) a 

(jjtj^* (j-JJ aljJJI i n *4 m jt *((j-tX ttl jt LjjjjjJ £_i_____jj (JiLst-ij ^jjjj jjj) 
L~j_-j tjlj n"< i nl j_j-i t 4JL>- (^.Ja n i \ ji-. VI j 3j_j___i 4-3 1 ln i ( j_L__x_j Lo-AJLs-t 

4_j_L__C — <_uJj . j__>-1 j__-_ajj_J 3ljj (jjS-Jj tj — x-B (j-^a dljill 4_A_l C_< l_> 

^JjJjj t^jyjl nl"il| (jy-cL* ___VI (JJ-_*_jJ Lj L^ol l__-_uI jt Sljill C-tLjj-La (Jl_>o 

4j3 LJolJ 4 j < njU L-JLo J j_^fi CjLw jj«j I ^ i^wLi^I JL__ CjI o j, m-w ^jM UM t ^ '>/- 
^l t miV 1 jt) (j^jjjJt t m'VLj t-__3jjtj CjLwjJLIj CjI o j i «i ->J1 ^JL-bj . 4_j jjj 

• o_>ll (^l 
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( M"Vi I o m tZ (jJjjJI JJl-J! (jj(LflJ L4I j (^iir C_!jj L^jIj jjLlaJJI l_3j — »J 

4_jjjj__jj - (H - 1) 1 in^j>>» j_Hj f ^' fr Ijjli^j tA 4h<tl jjlc <___-__ 
(jju^j 4J ^j^jjjjjJI jj d>j,^ ((H - 3) 3 ^j___p_j_J1j - (D - 2) 2 ^jj — jjjjjJ! 

<jf ^t-jlmj (A - 2) « rt l*iVx 4l"i<H jJuc U_lu < — ^jjJla^IJ ^j jJI JJ — *J! 

SjjJ A 4j___Jt jjlc Lajjj .(jj^j-uj jjjjjj (^JjC- ^jj^j^jJI SjJ Stj — 1 

*<U JL->Jj (jjjjjJ — [c j^jjJLjjjJI 3tjj rj£j-i>«J l!__j__. 1 = jr) — -wjjJj^I 

* lt^jjJu^JJ j^iaj j— ^—j^jjjj jJI jL-j- (jJLjJLjj 

^jj JJLCJ A3 = 3 4jj^ JJLC 4j ^jJlj ^jJJJjjJI ^jJS JL--JI l_J !j£j 

, (j^Jj_JJ_UJ JL_-.|j (jjJJjJ ^JjC ^_9_L>0 ^Jj2jj_-Jl dljj (jt ^ -*-<U Z = 1 

_Oj_*-jIt lIjUjJJjjJI jJUC j n<*M I gj j t^'t* \\ J-A---j 3ljj fj\ (jJJj Ijl^j 

j___j_jj . lLj Lj Jjj j_i_J I J> J C <_-__ ■ U L^JlC L__L_j_5t_J LgJLu t j-_-__i*J I 3 1 j — 0 

j__U__jJI 6 juk 4jjj I jf (jr j(_t-<aJ t4 t miII j__L___jJI __ <i r <MJ t 1 t ni a (jj^J j__LJ__jJt 
4_LjjII CjLcI t miVI (j^tt t (JJ^laji L_JJ JL>. < ^ < j < iM 1 3j rt**i 1 n a J-J-C (jj_~J 

^LjJLjj t3j-_u — «___« 4jjj| - r 1 < s<\ ^jjv dJU-* 

. _»j, rt" i n A J_i__3 LlC 


3 jmjUP -4Jj^£jM ljL>.j_,1 

1 (j^S j mm M jt J m CjLkjjs 4_j r «ijU-J-L-jj-g-CJl l_jI — >- jll 

. jjJ_aL__La ^ ,,.jUlf»nj ^ Jj^ (j^L_a__4 j — fl (jjS__JJ tpj lc-JI 4_Cj _oJ 

CjLk j_4J 1 JUJ (-ItJJN- t jJU _4* jUj I AJ Jj-J L--3J l_jL>- jl! _>_JLA — Ll__JJ 

^ ^"i nj ij 1 K\\ jll Jj---JljJ Jji-L_-J1 ^J^pJI o!j i___jjjj_LjJ.Ij j — JjljJI 

.j n^ntj ^jl! Jji=Jij jj.< II JJjjJ! CjIj LcLc 4_____,tj 4jm,m!I 4t ,^Vl> 
^ ^ ■ "*i 3j__-.jj j_jL__jj j_fljJ! 3Jl>.j JjLi- L_bjlj__-J J J_t_o jjk 4_>-jI! JJjJJ 
- L^_l9l_o jju Lj_ij___j 4_>.jl! J jlo j_a i j 1 j^-J^-jII jjjjJI (- 1 1 "L-JJJ . jJj-lA 

l__lJ__ji 4_Jj ^jJi *-"j-ii ^^j-t? ^^LkjH j_c — __j ^_l__jj ^.jL-Ji ^ mjjij 

. jJjII J-J.CJ (jJjII 4 j ii mi > 1 i i j tr> V *r t ^jj ^< 1 1 
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^jllJjklL 


c»LvjI! Jji«j i*jjJ (^jtjj^jj (^-^j 









(jjjl^JI) (cAyj^SUI) (^lj^JI 0*0) a_-i__Jl -jU_L la_-^_4_JI 

5LL__J1 JU_iVl 

L.Lt UAt 


Cjtj jjjIjJI CjI>-j*4j 1 JUj i^-Lj^^ajU (j LLx_ Cj 1 j 4 j < njUlliLaj^^ tl CjL». jJU 

j-U^yi Mlo^) W^JI _U-iVl J| Jo__u ^ jtjjOjj (> uUI ^jil JjkJI 

.(OjjII ^L*___<yi Jj-4J (j-jJ1j) LaLc 4jl___I_3 4_i__j___JI 4___iVlj ^ « ^j (((jjjjl >o_i. 


^jiiijt oUu_> 4aj_A (______ jjSo JL3 - Lj^So jl <3j---j 

4jj^_C 4Jl*_*_o CjIj CjI,^ j i n-^ : (j\ - 4 - L . a£ n CjLu i__->J!j .CjLwj^ 4_u_A 

L^jt (Jj^-tJI ^Liu!-^ I jjt JSU <_£]>"< t_jJLI p_j__l___)lj . ^Lijs^Aj* j-tC. CjL*j ' «yj 

:^jj_<J1 ^Luiy! jjl ^jl-sujj ^jLijjo 4_jjjj 4-9 1 U >j 3tj_I_1 J_vl_> ^ jlU 7i 
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(a) uii^i- 1 

(jjSLjjj . 4_i_>- j_-j 4_uj_g_i 4_t_5e i__ ^£ j pj '"^ -->^l t> Jl-__ 

I jjj . |» jjlj^TI 3jj 3l jj /^JjSu JjLu U jAj t (jjj_jj-u 2j (JJJJJJ 2 (j — 4 

^ jjlj^tl 2j jd 3l jj j r« t j L___Jl 4___* i__t CjUj — ____v (j_« fH — LAL> " uP 8 

, n^'it 4aUc *Lut ^ya 4jjjj 4j3LUj UJt 3« ^tjjlUnj *(He - 4) 4 - 

4js\ i>»J i 1 j n ii i 4-jJLc 4 j j UJt ^4-l____>.j . 3j-SIj uJLl j jr j____--L__-JI 4jjjI 

(j_v_4J Cij>- t-iljil (JLm^ (jlr 4jjJL__ t ^ti^j Lc^a *2Ll>.j1! 4_Ii-* — ___ ^.JJ 

4jL»U 4\^,u UJt 4_% t__t (j_a 4jIj3jJI Jjt_*j 1-JlAj . 4j9j j 4jo — -Jjj 4_*UjJ 

4 t ,^Sf (jl — l_u)M p _-uw (j__>j__-J I jj (jSJj .^jUJl (j__> jjOJI 4JLw <__-__ 

' «j t£Jj_>Jl jt jJ-JI jt <jl ___-_l__uVI (JJJ--3 (j_C L_lL>J _> L_ojju Ult 

.(jjLlll (jjs JU jJL-U ta__>JI L^U- (jlojju d j"i ) tj-j^! jj-l__> 4 — m 

t (U — 238) 238 — j-jjIjjjJI j 1^1 ?f LaJt 4_» — ___t jj____£___. 2L1_l-s1 (j~*J 

^-jjjjjJI j i«V«f 3ljj U___ <j^_jl jj (__JJ — 238 ^jjjIjjjJI 3ljj < ( i n m '-"'J^ 

(UJl ^uu^) (He - 4) 4 - ^jjJa^l j ir> ir Sljjj t (Th - 234) 234 - 

. l_$iUu *Lut ^yS eiJJjj 


(P~) iLJL_J1 U-uijuit - Y 

^LL-u (jiL-MJj 3l j_JI (j— * ^jitj oUjjJ-_JJ (j-C 3jL_C ^Jk Ljjj 4ji t-ut 

, j9 2t_u__Vl dJub ^jjljj . 4jJL_- 4jjj.^ 4 t> iw CjI j CjI 0 j 1 n^- L^jj ^t (4jjjj 

^-Jl 4Jj_>oj j___j uill jjr ja-aJUJI 3ljj CjLjjjjjj JL>-t (Ji_>o 4 j! <if ^L-Jjt 

(j-* JsJjJ Lc-4 (Sj-jjVx-d 4Ja-) CjIj L^jjSL) |___jt (j-C Ljjj 4 1 01 1 j J i**nj . ^j jj j jj 
^t j»jjx>sjJVI (j_-J (JjL^j ^*l JLst- — <_ul ^jJj C-t-p- t -il jll (jlj-l^l (__J_C I — ^JjJlS 

4jt-it (j_« L>-jU-j Ljo-Ij 4_,L3jJI (jLi-tu^U fjJj IjJj . l4-_L-5jV ^lj" t »>LJI 
(^^jLkJI (j__>jjt_JI ^Lut (jj- (jl __±j^M ^ «ii-w (jlj_i_-.l ^jl-t"i (__j <^r j^w . L-u 

4JL_v ^ Ljfi_5 (jt Jj c-j U_T) Ijjj-o CjJLau (_.!>. jjJI jjlJI (jt U__" . L4J 

j_>L__-_4 (j_-j VLlxj (C - 4) 4 - (jjjj-CJI j.utjj .(Jjaf 4_l^<j (j-CJj UJt 4ju!_t 

♦ I** 1 * 4ju__t 
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JL*Ut __Ut **-_.'* JLS*M tU-ll 

4-*>*jii Uu ajuil y cjijj^Ljj^Ji - 3 

L$ — 4_uLj^_LnJ| (_>___! Lu__>Jl 4jj t_)jj___JVt J J JUla jjfc _jjj _ujj_J1 

.4_l>*j_-i <Luj^f> 4____ jj 4_jl j-lc (4_3____llj 4h<ll J "ia <_)jj___J*>U "itl 

Jl_*-_ 4 jUr tLi_I _-__ 4jjjj 4__LL_j _$IU mj Stj J1 {ya £j-5-J Cj Lj j j_uj jjJ I j 

LaJ-cCj •OJ.HJ-- 1 <jj ^J*°J JM" — J-- 2 - J «*"»*r«f I Sljj CjLjjjjjj Ji __J 

_-_l!l oL_jj_j__jyt Ji 2- 1 j-js _»j __Lj_4 i\r\ tf>\ SljjJI ^ys _)j jJuj j_J I ( j__JLLa_u 

JJLc J-"_J *(uj>--^ UJL> "jJJ^O L-vA*>L-i _- __*>Lj_l!_ *3lj_J1 Jj-*- jj JU 

4__L__> __J} J___J1 Jj-*-_J _$! .A — >uVt (_-.fi (jj._Lr*V** LaLc £jj (j_4 u*--.L« 

.(Annihalation Process) ^^L-JI 4_Jxv*j LjjL^ -_J_c_-JI -Ju- ___« ___j 

. __jL_Jj__j3jjJ1 jjLual "i/l-La (C - 11) 11 - (jjjjSJI j j"«JJ 


(P^CJ-j^ij^l-^ 

(j_4 j-x_oL_*Jl 4 j ilr 1 4jjj1 (JJ-iuJ __*-l>-) SljJJI oL_j_La JL>J jj-> <j jj Jj_J 1 
Lc_T . 4_l_vj__ 4_uj^£> 4Jbt-_lj ji ^_t____v- jjb (jjJ jj_J I j . (CjLjjjJ jjjj Cj Lj jj J jJ 

^Tujj . _______ JLs-lj _)JJJjJ (j_4 (jjSwU C__t_>- JJ' y J^H 5jj Sljj Jj-<J 4 »1 

_» JlA J.j-r _3 ^_jj I _ J__Cj . _y_>.jj, 1 j^tt CjIj j _^ Ljj 1 jf I i ir> Cj L>jj Jj_J I 

4jjjl L$J ___JL_j ^j (CjLjjjJjKj — __J_£) 4jjj_JI Cj*>* -r.m J-*J J Cj L> jj j j_J I 
, 4___j_js j-jLLaJ jl 3 JUJL-w j___>L_C 4jjj1 ^Ljl) _f j_j__>L__JI 


(n^CjDj^jo-UI- 5 
j ir t 'tc 3tjj 1jL_-Ls 4-Lo Stjj jli-J -L-O _*J . StjJiiJ _-J-_JI (jj--li jjfe ^jJjJjjjJI 
. LjJj-Sj (j jj J j_J 1 4_Gt5> (j_u__J 4jj Luj^5> (jjje i*ii a jjlC pj < n->. JJ-J .(j-^-jjJU^Jt 

L*_* . I-Ajl Lti.-ujI J^L>- -»J „*l hiU J-J-C 3lj_JI (jjO 4.JJJJ 4__LL_J (jjjJJJjJI (jl___Juj 
♦ 4jjj_JI 0*>L_i___JI _>-3UU 4 tn r nl jj Lj__. Lj____> oL_Jj_jj_l_J1 gr "i i*t 

-__LL_J1 jJjj t_____p- 4jjj_JI cj*>I cL_Jt1 J_wl j cjI jjjjj-uJI *a ,,r^ 

L^jj-T (___3 Cj L) J j_i jj_J I SjjjLaJ- (j^aSuj . 4_* __J,I j__Ll___J1 ( j_____) ~e__tJj 4_u^_vJl 

4jj__^ — -_u CjljjJt 4jjjl ^jlj-^-l ^jU" — __J t___p- . Ljjj^ 4j_iLjuj- CjLu _a_s- 

1 4 iji 4_u^£T j-_L_j _^ji_ J5j_>-j J.tJ Sj ii*i i n 4 jjlL 4jjj1 ^Jj L^Jjj_>oj <3jb_L__ 


50 


L}L>J1 Jj>->u (jJJ l£JJ— J ^Jb IjLAj .4j_vjJU 4__»_ <UI CjI j 4jjiVl ^ jj 

4 — t-J/t (j — « ( j^> Jrtl i *< r >jJLi J — _£. 4j-j__-4 jjL____« ^J (jgj mi ili ^,i,m^-,1I 4-pJl 

(Cf — 252) 252 — ^ j — jUjjjijJISJI j «,^>^ j • jj . 'jj^jj 

Cj*>1 ■> 1 1 1 ^ljiej — l-jL L-lcLu-o j_l___I*J1 ijLAj . CjUjj_jjj_J t jjl JL>t 

. LgJ tj iU jJLi____« JL_v^j V tli-p- tCjUjjJj_i___J jJLi___-*_C 4jjjJI 

j ________ 1 CjI JL>.V 4jjjJ| oM^LaJJ J CjUjjJjj_JI jjl_x____4 ^ jJr"< > <mj 

J -_-(■-. JJ . CjM-C ___1L (_^JJJ Jj-ij-i ^ JL-*_____uJ (_--J1j j*j-uljjJI 4jjjV J mt 1 n" <t 

^l-ujj j_-*-JI ->Ljjo <tJ_>uj 4_uj_^_CJI *-al Utl JLjJjj 4jjjjJI O^LcL-1! ^yj 

^^1 jj t__J__2t__i (____» 3jJul_1I 4jjJ <_JI CjLoI J-jcl.-u^l Cj! J -U __JJ jul h Jl 

£jj.> ^lj_Vun! f*jJjJ .4_uJjJ1 CjLfcjVlj 4_cl ) i<^\\ j 4__JjjJlj t_J__Jl_C SLpJt 

3 J_j_>J! £jjjJI (j-« (ji-Slj-jJ! £-~w_- j j" * JJ t 4j» _!_Vl -»JLA (j-4 4jI_. jJJ 4____>__w 

L$_ujjt |*j-__5 __ — Jlj (j^jjJLujJ! CjIj^ — ic (jSj_i-*J C-u_v- .CjI — -JjJjj_tiJ 

. (D - 2) 2 - ^JJj-JJjjjJ! 4jjjt (^jJJ 4Jj >*l 4 Cj L J jJ JJ <1 i |j__S_j____L<-_J 

JjJo CjI j LsLc 4_t — j,tj Mijkl-jLajj^-yJI 1 rtjUll __Jj LoLc 4_t __t <i"in 

. gj n"i(il! ja__. 4jjjV1 (j-_uu (j-* LaLc 4_*___t C-juJjj . JLc JJjj^ jj-_n3 ___> jjj 

jit j^L____! j-juj c__p- . L^Ljj-Lo j_xt JIs-jj jt ^-1 u____ _/_j LoJ < 1 $J^I iXl 

J-u_u ^y-b- t LaLc 4jl_-jV C_L_lu1 ^-.cLi __V1 JJjtjJI CjI jUr (j--uu _-_- Luj jt LaJt 

__--C 3j-±^ SjJLdj 4_JLc 4jj5_j 4}_U_5 CjI j LaLc 4ji__.tj . j!j__u_-.VI 4JLs- __JJ 4jj_Vl 

j^Lu__4 jl-J jjj> (Co - 60) 60 - c.LjSJI j-ijjuj .(jj ntA\ ^____>Jtj jijil j!j_L>.! 

^^L-JLt 4_J_4-*J1 (_, f> i «mj (4j_u_>J! f»1jjVi (j-iAJ ^iLc (_--3 ^JL_%-_t ctuj LaLc 4_* j,t 

4j___Vl .JLA 4jLsjUj .jl j-o-Vi ^-ic -LJLJI L^jjJL_J 1 j____ 4___uuJ1 4-____j,V-j 
. (j-^LuojJl Jlla JLc (jjJj-C JJLC Cj(i j-i^ LlC (jj, 4-C j iina £jjj ^-JL>" ( m*i 

(X - Ray ) -U.U.L.JI 4juivi - 7 

cit-u-. t( j__s!j_*-Jlj 4tj.Ul1 <____ ULc 4ji it 4jm ,„11 4_t __Vl J___G 

4_t___iVL_- . L^-_dU->j I ji < <a ___9 lUn'^ <___U_o_jj 4 j i iijUU,t.ajj-^-i CjL>.j_<j L4-J 
1 JL4J I <nj 1^^. pomo JjjI£-!I 4_*__uV <_jj_ut 4 U 1 «!jj L-tcL-___. -JjJ 4jJl_l_uJ1 
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L$JjJLfl Ij-UjJ . LaLc 4jk t_it (j_l N J^ -AJJjJJ _£---__ J-dJJ <cP=»J *J1 

jJ-Vl (j^a JljJljJI ^JA 4 jm ,ntl 4ji __Vl V*n.M jlj-o^l ^-JL-. 4_jJUJ! 

JuJuJ! 4j_L__>J {Jj Miitl p rn->J! A (nfV (>*Jj iLjJI jJja--_Jl£ 4 nlnll 

j-wUjj . LAju__J 4_cLi___JI CjI __U_ufl (_-_» Cr -1 -* iV! j-Jj.irTi tt CjLJUjC. (j_« 

.a,M,»,tl 2buivVl (j^a 4_j_ilj £jJJ ^J * ij-m1 4^_ul_lLo (J_dL-_>jJ! 3jLq 


(Cosmic Rays) 2-ujS-n ;-_*__*.» - 8 

(j-J-J . (j__jVl c-jSj-Cj 4 Uj-stt CjIj_*_1!j ^tio **!itl (j^a 4jl__-V| <?JUb j V i/Vi 
LIjjj LnJt Cj! ijm>J oUj^jjjJJIj oUjjjjjJLS» 4jjjj CjI n j i ny (j__ £jL__ 
. 4Ujjjo jjlL l^jlr t 4 j i iijULuLaj^jj-? CjLwjjo ^^ic. 3jM__ tJj-M CjLoj — <^*>-J 
mJj-hJI l__}L_JI (jwa 4 SjUj ^j^l <_^j^ ^Lljj 4jL-_j «_j 4_U| L_- J — _J j 


. 4jl__/V| £>JJt (jja 4jLfljU (j^jiU £j J-C J-cjlj 

LnJt 4 » <*lrt jjIajj 4jjj_J1 4_* __Vl (j_« ^ljjt A Jj_vj -r i rTi j J^j — _u Lc-«J 

j Lajjj ; _4__3jJ 4___l_j 4_fljj ^y-i-o (-U>,i (jtj-o^l (__!__ SjJLA -4_flt (Ct) 

,jl jji_Vl (>_ 5jjl_ j!__Vl (X - Ray) am,.,n -u_5AM j(y) uic. -____M 

1 1^rt*tjJ <:m<whV1 (jj« L^JjLlj Lj jt (j-^U-ajJl (jjo 4^j^ iii 4 rt iU ^jjj < 


•tPtlH JS__L £u-_j_o j_s> 


9 V 

/' 

9 








\ 



<fljj ^^jjuojJS/I (j_a 4_j— jj_i (j-oLuo^JI (jja <fjj 

jl^_i.VI (___£ 4j__jjjJI 4ju_i1I CjLv.yilj i_jLajj>->J1 <^Ijj! *jJJ3 J^-^JJ ^-i-uj 


* * * 
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jjyA (jl cjj J »jj t4 «Lc 5 k ts*\ i pl 

£___yi .o^i o^ 1 :_i—mm |j 

U_jSjJ ^-3 Cjlj J UU l-J jL3fcJ jJI J-A ^^Jjj-H 

^-ic (J_4j__ujj (4J ^pajjuij (jylJI *La____)Vl i|| 

oLcLuiytj a»M,„ti 2uuiVi jimi Jj^ fc 

>l_ cyji\ j^l t [*-z,y\ U . I 

^j-^-J -o-JI <■ m^j_JI CjIj jjt~ i_J J-Q |g| 

,4J -___>jj_UI SjLJU || 

4JjjII j jr 4« MfVl <j_« 4liLalj H 

^j iMIj ciijj^^Ltllj j_oljJI -i>LcL_ ^ ^ 

a___Vij jj^i __^5 a___Vij || _^ vjL _^_, 0l , 

u ,. <r u Ir j .jj-JUIj a jr ...nntl 3 jLhO_~VI ^ __ ___,Vl 

2UljV ^iS-i ^Uo Jj^oj >a_3 V 4jj£II » ^ ^ WL^JI 

c- jr-^rr^t: ^ ||j jl^L J_^l ^_Ji jL^JJI 

_y4 A- jJI (_- -CJ i3j jJt ^ -1)1 jjjjSJJ ||S «4___J 4___I! 

(j_a*j djl — _o -LiIjjjLj I4J <jl — £1 I JLA - ' ^LdJjtt 
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jlLeJJ l_j!jl_-.J — <_oj jl_ ^-jJI 4jj_Ltt jJ-JJl 4_* Ji* (jL_-.*_M 

4jLj_lo ^ U n ^_ jjl t dntl l_jLj! Uj Jjja 3j I jno (__ii ^jjj J _5 ^ 

jlL>J1 4jjj*_^< m r,n j___i ___^jj_C_d1 4_* — _U l_U uSj ( (Pace makers) 

. 1 j-r f r> £___>jjl 1_U_ l_-jj_«j Lqj 
^ « J (j^LUjS (j_J-vJ ___* 3 JljLs L^J 4ja ( nrtijtl 3 -*jV|j 

3j_^l__Uj SjUJI L_jlj-_->t L$J ^LuiVI Ijl^J (jlsjjOJI SjLj^jiLtj t( jL-ojVI 
JjjB <* — _-SU e, — ^jjj-JI jJLl__11j .^LUI jL^>Jlj (jrjjJlj jl—UJI __lc 

(j nq rntlj t^j^t 4_^LLu- jjl i ^ fl (jJ^ ^J^-**- (_>"*■ Mitl ___- 4 j-r mrtnll 

Lillj j JL___j I ajwr j ujJLLJI Jjj-** 4_t (jjSjMj Sjlj^-j U j iX j JL--____i 

dLJLl ljIjJJ Uij^^l ^J^ <_Jjj I $±a %90 (j^ol i^*ial ^UJ lLjLcL __VI 

t_L-w jo ja (jjjj^l ^ <Uj -JJ>hJI (j-- 1 (jjJj-CJI ■ Vjl (1^1 (_-jL*JJ (j^C_L_ 

___* l_xji — cJI j-fc I JLAJ t(j^jVl __JJ Sjl __JI 4_t JiVl Ollj Jj-usj Jjl^rt 

l_-jJL>- ^l 4rt iUII Lili3 (j^, *Vi «-SLnjJj 4_>JUI 0 U»1 ^--Jl 4 j4fr.fl 

. 3^_l~-*_M L-J I J I < m 1 1 

^L*_iVlj ^ tj iUtl ^L-j-j^/I L--J (j__9-«l ^L-j-jJjLJ (jLjj-ujjj (jlj, V tr\ a l_JL_A 

.4^1j_**_L_u!j 4_vLjjJ ___! (jLajyi J^JLU (^jJl J-Lu-J1 

^j.uti ^u^jri - 1 

(jlSL_aJ 4_t_*_Ul Slc^l ^ ^Vl 4, ,.,?» u «JjUtt ^t ,^1 J < \ » 

(jSLcj 4JMi~ ^j^j i4-3LiL>JI tju jl1xj ^«jjUtl ^L» _lVI Ijla jl^jjj .^JUJI 

jj__oj j_o_>j ^j^o (^jjJI ^L» l-VI cLoJjC (jjL«"ttLt I j >jJj J"^ II cl <j\c 

jjLuauo ^ , .i n *nj , 4_ll-3jV| 5jf_JI j_c-C, ^JL_uj ^iisJI t JU 4 jt <i « I ^ *jj ***** 

^jjLlo l_jLcLlx!_Jj 4_uj_CJI 4jLiiVl ^jkj jjL-ouo 4j>L- __JJ ^tjiUtl ^L-iyi 

t4 (jl «_uJ**y I ih^ (j «* 3jjL_t-_> l-jLcL __Jj 4_U_3j V| 3j t___JI ^j-o 

_*j-_JI L^J (J__^jljj (_-jJI 4jL_aJI 4_jji i n II 4__Cj__^»JI ^-JL-^-J J_a «_ujILo jJlojj 

lHj n j i (> ^-iL* 2.4 JjJL_jv ^.J- ^ tnUH ^l t m,iV I ^j-c 

lJlIjlj ^jjj____JI i .M.Ultj *U>a-Ji |«JLc. (_J| 4 ■ . h'i :Sievert (SV) cjj-u3 jt __. j _l ! ___ u (#) 
j»Lc ojl^^-ill 4jj3_c_jli ^u_iVI 4^j^ o"Li_ 5jl>.j .(Rolf Sievert) o jJuj 

.[sj^-Ul) (1 sv= 100 rem) ^ iiU JjLtj jl-IjJI ^j-^u-JIj .(rem) ^jJt 5jl_-jj 1985 
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i**V .>*--* 


iu^iijuiSrt (1 - 1) 

J_U_i __jJL>o <____!! 4___jjj-J| -_jjA__,L___J1 j o 4_ujSJ1 4_t JlV1 i l ,t.n 

LlLc. j_*jfc-4 ____ jtKi Mttl -lLIj__j iLb ^ia-pJLI 4_o_CJ_aJ1 __jIj_j*_LI (____ j_j_s_JJ! 

^j-a (J^-Cjlj^ i4_JjVl <Luj5xJ1 4-t — _1<VLj 4_t __iVl _•_-__> n t n*ij 4j — > ni <*h11 

l_j1 j <— >lj j 4_»jjfj % 1 4 4 i < n *ii LaJl CjI q j f n«wj % 85 4_j ___Ju c_LjUjjjjj 

ulj 4j» __,Vl aj-Aj .% 1 4_. ___u e-Ulij ( 26 ^jjl 4 (j_* I JLu -iJLc, 

(^jJI 4_u_ojVl Qj <U (^J^JI l__0_J_JIj ^^mlj 4 jllc (j1j_ii-.1 4__el_U 

clj_v Vl 0 i^it A ^Luj 4jL-tj iM 4_JI 1 ^nl-y- I jtj Ljj__sj Lcj_> j ,i jt j 

(j-->1 -J __JJ ^_}L_____JI 1 JLA <_^_ijjj i4_t___iVI _» JlA j_x_ _p3jVl c__*_Cj_T (^-ic. 
I JL>- 4_U__c_> 4_j __u j n m I tj 111 4_JjVl 4_uj_£JI 4_t — _lVl (j_4 5j_u_C 4j — <__J 

t j_3c_J1 ^-U <ir ^.JJ J-t-^jj 4_L__e! <__J1 4_t __>Vl ^ %0.05 j_*u __ — aj 

^L__-__J1 I j #J 4_r*_pj L £j-__>.f 4__t _Ll ^jj <"i __ JJ 4^Lj^VL> <jJ — lllj 

^__Aj 4_*__lua j__LL_u 3jLC (j_-i (jj_C_uj 4_jjjLJ1 4_ljj£vJ1 4 * JL<V L ^__4 l__j 

(C- 14) J4-^j^ij(Be-7)7- r j_J-^J1j (H-3) 3 - ^jj jl^JI 

.(Na - 22) 22- ^jjjj^Hj 

_» JL4J 4_t_*Jl l__)L_jI£JIj jl __uJt_J _----Lt (j-ojJtjJI jl Jl_us (___J_c5tJ 

JuL__ 1 _" i <___ Jujj c___p- i(j__>jVl £_La uj (_-1r |04-L_L« l_3^L_o-L> 4ji <__Vl 

J_4JU Lc~~v »_/u_____J1 jj j-A <____ ^ — < MjUL-Jtll JLstll SjLjjJ 4_3_j_ij jrj iUMI 
Jujj L*< t^jliL-^l ^j-iiL) ^l-l JLjjj 5j_u_C 4j — l_uj l-jLoj — f ii^ll l_jJL>- (__-___ 

-iLj __) J__J (^IJ"*- >=t-J1 ^ U LM (J_l I ft (Vlj1 I O K (J-O J-CJ 1 jl J _U0 I L__ol 

2L__j__*JI jJL-uj . 4_t __iVl _*jLA ( j_3_j___1>,1 (__J_C J-c-u L^jJI (_^j_>JI «J1 

^gj" i » a ^L-Jjl (__J_C- 4_uj__J1 4_t_cu^LI (j__>j_t_tLJ 4_3__i_u ^ Lj__J1 4jj____J| 

j^iLu. 1.07 _>JJL>. ____J CJj rtj < i> JJJL5- ^j-JS 3j __/Luo J-=t-Jl 

tjjSu -dJ_J _-ii=.J ij ^JI £_L-i -*i (j-t ^JLS -_ktVI 10 ^Lajjl ^-lc c_»j__u l_/ 

i 4jL___Vl £* J__J Ll_3J_-J J--<V| ^C_A ___lj_jLL_Jl_» J l (lll Jj_U_i J^jJlj jjj LlL_JI 

JJt-U 4_uj<Jl 4jl___V1 (j_-i J ju-JJ 4jj_____JI 4JL__-J! 1c j_^J1 Jot — <_uj_L« j JL_uj 
4_»_4J*II 4__,j-_*JI _-JU-^1 (j_« /16 jrtj ^L-JI <____ 0>__j — l_ ^-ll-ua 0.39 

. L»J_-__j t j tV>\\ ^ ______ VI (j_>a 
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2Lu^>Vt _>__-_Jl(2- 1) 
4ji — -__Jtl jjU____JI (j-a j j jJLc _-,lf. 5 j 3j r Mrtll <j;j _L>u 

(In - 115) 115 - fJ -^)Mj (K - 40) 40 - rJ j .-bjJI L***! 
__}l_JI a^l. J___,}l__!l __]) 4iU»l (Rb - 87) 87 - ^ j-jjujjJI j 
(U - 235) 235 - f j__uljjJlj (U - 238) 238 - ^j-uiljjJI <-_aj 

& t_j j — jlU.it! _>j & ^ ____*_-- j j <i*m j t(Th - 232) 232 — ^j-__jjj!_JIj 

*(K - 40) 40 - fJ?J mAjjjJU. Ijl__>. d_Lji__ UJ j_*__!l < « 

_J j — jl t_j| jljjI — I) 4_* _-II j — jLLoIJI *J — _b _ij___^j ^jj___tj 

. Liajj L___H oUj ,,r»_j L*L_- 4« J___U 4__Jjjll qU, ^1 
t> __>.jl_-J < ____-»-(_> (jt- 1 -* — "J (J-^J-*^ >jJL>- j_)____Jl JJ>-J S-u c_UJ 

(__!___ ( j_JaJLj j___jJI Ljjj_3 L*j (j_3jVl -r U < „ __J__ (j»j«j ^^-Jl 4_t_*JI oUjISLLI 
__JJ 4_u_l j>JI 3uj_JI ^ J____j t (K - 40) 40 - |*j^L5jjJI Jlill Jj^ 

(jLcojyi __JJ 4_Lo ^j (j| jj_*JI _-JJ jt Sj___L>a (jl — -__yi _-JJ __»_j_jl-1I 

(jjjijj __U_-_j t Lulj_p- j? \ — ojLu *I_jl__. (jl_C *lj — __ ^lj_iJI 4JjLu J}L>. _j - 

AjL__.fl .cuJ ^t 4_u_l j>JI *_ U , ,,Vlj oLu-Jat 
4_t__ljjJi 4jj_JI Ji_|_> 3t,Ul jl jJLI 4j____u_ _oLjj __JJ L^-a-wbjJ j_djj 4jj_JI 

J-i___J <__up- ((j| JJ_*Jlj (jl _a_yi 4 jlr ^IUjJ (_£ jJlj __jLx_JI J_vl J j«U (J_4j) 

(j_o 4j __J (__J-_ LajjJlj _gj*i^j (_-aJI c-tLa __j__ll _ol_o (j___ __)Ljj___*JLI d»_LA 

.(U-238) 238 - ^jjMyJI 

jJUjj 4__j_-_j ( jL_-j>LJ UjU. L-o jjlj 4j___jVI Ul-_ 3, A t < _J __J4 

_yi>-| J_!| (j_»JJ__JI t_»JJJ 1 0 <-U t^L-Jl (___- -_)J__-J IM (__J_J^3 0.48 JjJL>. (___» 

(j_4 (jL__)Vl ^___->. l-JJ J>. JLJ ^jJI 4_U_OjVl 5j___u_JI (j-4 4_>ul_JI 4JI __>U 

c_jj__u_-u l-IL^ 0.29 jjJL>. ___3 4__j_>. __JJ cjIj _-Jlj ^tjiiJI 4jjl__t JM_>. 

. f L_Jl (___3 

3j — _-L_- j_lu (5_UI ^ ilill (jj- 5 ^^ j-c- (j- 2 - ^JLskJI (j-« J J V I LAj 

(jjjljlJj .4 — JJ-ojVl 5j — ___UI (j_- — __II ^-jjjIjJI j-*-_u_- JM -f*ii.-> I _j « 

JH ,4.1-3 1 (j_- jJlu ,(Rn - 222) 222 
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**-U t^V 

u « .Hjj (Rn - 222) _>22 - oj->bj (Ra - 226) 226 - ^j-j^I 
(Ra - 224) 224- f j__-j_>1 jJI J^L^^t ^ 220 - ojjj-j I ^ 
5_uj (Ac - 219) 219 - f j^t L_-_jI (^^3 (Rn - 219) 219 - ojjIjj 

.(Ra - 223) 223- jJI J>U^I ^ 
2UmU11 ^ bj^j j_-__-£V! >a (Rn - 222) 222 - <jj->1 jJ> j--^j 

(jj__J 4 ! qm Jj L-uLlaj^ J__jaL*w jl — c. j -bj (j__jjiw*_iM (jJjjUill <j — a 

jLL 4___t .j i ^Ij-^J! a^JsL^^y^o ^^lct ^Kj <4_*-_>!j Vj 

(jjjljJl CjI JLlIjj o i «m 4_* cLu» j-j_J___j 4Jj4^-_*jl__.1 ^j-C j-jlu <_ » i^w j_ — i___« 

(Pb - 218) 218- ^L^jJIj (Po - 218) 218- ^^^^J\ ^____aj 
L___ djua LJt oUj „,-*, 3>LUjI c___:Lw (Bi - 218) 218- ^j^JI j 
.(jj__wS"1 <__--_ 4,nio _»jl__ ojjIjJI oIjlJj <jl 

4 mi A m (_£_jJI ^I^JI J!>L_-. ^jw* (jl l*__VI < n^w (JJjIjJI jLc. J-^Ju 

<;LjJI jIjjoj ^jjjJI (j -> ^-JJouLj (JJjIjJI jL-Jt-3 «4-jj miJ (^jJI *J — llj 

^ya 4n,4 <__- tou (_-J-_L ^ jT__w_) f-Lw _}! j a L^jLjSLa ^ — _i J__w jLj ^ _J1 

(U - 235) 235- r ___ulj_JI_ (U - 238) 238- j »j__ ; j| J jJt J ____l__ 

.(Th- 232)232- ^jjjjSHj 

<u (j*J_-pJ.I *Ulj dj^JL 4^.lj__l _, !J £ — __J (jjjljJI _j^U_j| jjjj 

jf 4_iUI ^L. _1 j Jjl—UI Jil - jt 4_-j_ai o_L»Vl ,___ JLUI *lj_4llS 

cjIj j*^- ill (_J_*-b jt ^»j — jjIjj_JI ^_>>LLa L_->j in^ ij_=w__>JL!j ^wLUI J — _wb 

_*jl rVn1 J-4 (jL_> LJ_5 ^J_-JJ C-u ____ JLj!j_-JJ i4_ji-JJ>J1 £»LJL! jLTj jL^J^Ij 

i4j3__j_ll 4jjJj-Jl ^ ZJ£ _.U7-*i jti\ jJLiJt 4^£_>qi^LiVlj JjLaiglaUn 

( _ y L_lj_ t __Jl_i ^jIiUI <j__UVl <___£! <j L---JI J__J Um» i4-t_3j_>JI jLVl l__Ujl__j 

.jLt-Jlj jL^jVlj 4_j____>LjJ! m^jIj_JIj jjl jl_*J!j 

^Lut (jy-- 1 ) (JJ-^lj ^l (jl MiTirrtl 4 l i <i r _*L__1 3jJ uaJI ^JJJ 

4jL_uj_5w j____ — (_aj C_j_p- i^j-G-ijJI J-*-b ^jJJ 4 — j_faj__»- Jj-i-ajJ ((3_^ — -~J! 

o! jlJj M*a J^! — <xVI ^^Js t j jjj 2L_ul j^i! c__)^vl l___jj_>J! J _wb 

LJt 4_____,t jlUn /?JLA JM->.^>^VI 4jlUc ^Lul ^j ^ Aj| JjJil jj| 

4jL__.VI JU_bw! 
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IjUk < «V<.<lj . 4 i _Vi ft 1 1 (jj->lj-JI 2L_j_a£J -_--3j JJjJ I (jUoj _~JI (jI-SjjCJ 

(j^aJU <___- 4_JL_1 4_j ___Jj £->J-^J CtoJJ ^yJj i!u_-JI (jjJ-Jl cP^J^ (jr* — 

<Gl 4j.U!l 4__u_jjJI ol — -JjjJI _____jjI JL__Jj *L>jjj1 UL__U 

3j _-Lj_- (j__-. jOJI juu 4__jJI (jLLsj — l-j oLu — uua <j_>a 4_jj__JI 4__3j11 

^ 4_UL*J1 4_JjjJI oL*J-a_lil I J tJLc jjSjjJ <?-iJ^>-J 4Jl___. ^ __ 

4_u___j_JI <______. £l_A __V1 <j_* 4jL_3jJI J_-*-* 

4_JL__, 3i.m m _4_l_3 JL_wjj ^pJl ^LWl JLjJL_»__j *3jL>. ^.-Lc 4JjJ J__" J_U_. 

d_JLA J_J__i_J 4-iSLo-ll 4_pJjtJI Jj L>JI ^J-bj Jo-t 1 1 j 4 L__u_3_. Ijl__jJL_»o 

4 Mjtl 4jU_s- <JL_j O-iJ — _-■ JL-iJ j . 4_LoVI _>j_i_»Jt ^yS L$i_t-*-j ____ — ___JJ1 

jL_*fT j_U Jf_J ^jj* jfLu 4 jl «<tl jiit / JjjfLu 148 4 j<j>**-M 
. (Rn - 222) 222- <jj->l ^JI jL_J O^ 1 lP 3 j-«--U ^toSl 



(*^ujjJ1 J_>-lj J)1 1-> Tt (_-_i-l V— _-J T Cj\ 41 uiy ^c^__uVt (J_-«J 
4_-____j Vl _*_)___ j_i.ajG i iuiit Lo i4_L»J! 4_»-___jS/t -L_____»1jj Lg__9_l-> ^yaTt <nj 

,^L__j___JI ^p-j-oj L^ju -i-_>| ( J1. <C - > .1 £_-> 
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^L__o^/Lj j43 i L_3 j-u C*-a\ ts>\\ JjLjJLj Oj-*l>^ j - ^ *L_s_L*J! 4j — JuJj 
(jjjj-_JI jLcj jjLse t_JI (jLiw jj jj~t_J|j jyLLalt (jj<s <L>oL_JI dj_3_j'_/! !J 

jjSLj jl__ 1 LxLi-lj Lul jj* LjjIj L4cj^_*_<u JiUj << Sj^-wl 

(^-jljgJI _Jjl_JI (j-fl (jL-uj'^/! 4-2r-ls-i (_--C J-Lai-1 
' InU^e^a JaC u_j&j <jj->l>JI j-C jl 1I1 m »1 (jjo £jLJI j^j-t-cJI <UuU Jjlnllj 
(4_i>-l J (__£) (jiijntj (j^jljJI jLc 4-u__j ^^ic J< Ti m i J *>__>- ^.Jc ^jiS! — uu i^t-LA J__J 

SjLrtlll cjLVj_I j iitj j i(Radon Map) (jjjlj__JI 4_Ljj-__j l_sjju L* j _>j 

t ^U_uj-_*JI dJuA _U_i__ (___- ^JLJI jTi, ,ia ^-ic ^ia — <iL_J1 JjjJI 4j_vjjjaVl 
j_TL__JI ^J J^-i^ mjI *lj--~ JLlcj . 4j^ j JSJ jjjljJJ iiajjj^ Jl_k l__u_k 
4jl_}JLj JUI j_-» j__JjjO JjL_U JjJJ,! J^Ij Ujpl>^ j-^ ^ -- J-^JJ -~ 

J--1-J jLJt jj^JJ ^iiiH j^->J <j->"llj . 3jl^ tntt -»,_-__ (_——! 4jjJ__0- J-J—J j_H uJI 

4jpJ! j_a jLJ! jL_j jJJl j!jjL>J1j oLtx_jVI ^-Lc <JjLc ->!j-« j-^jP Jj^ — -»1 

(j^tj^ y«t 3 JU_v 3jj t__u Jj-Ul 4j>$J ^jij La-b . Jj il! J>-Ij !J <-t _ — j!j_>JIj 

Jjfc.| J j-O jLJl (■ f*» l» (_--C J J *"*-' ^J^J JJjLolj-4 J-A_J ^J 4_L_>J . jLJI V_j 
.L-jjlUU JjLtll jc jLJI 4 i ,,0 ^L_jjI JL>. 4_vjIj 4_u_u 4_*.jLs-. ^JI Jj-Ul 

4jjJl_JI 4__j_>J! (^ j_u_ *j-*j (Rn — 222) 222- jjjljJI 3-- ^-^1 * "jj 

2.4 j-st_j I^U t cj-l» jjlSj (j--JI jj— j-J ^tj jUtl ^L» jjjAJ (j_aj, t"itl (jjo 2JL__JI 

(Rn - 222) 222 - oj J LP' j^ ^ ^j ^-lijj- 61.2 L^ia t _jjrtj ... ^.lijj- 

j^^jljJI (j_a 4__jjj cxJI 4JLa_JI 4cj_>JI ^-JLs-^J (j-o %52 Lj^-Sj a>J a-j 

.^♦.j.UII^Lu-,^ 
uL-jjr!^.^--.*.^^ - 1) 

4^ ^lj ^LtJlj 2l__JjV1 2L__L.j5ai 4_.___.Vl Jj-^jJ 2L__^_b 

4_aj_JI _5 LoLc. 4_* __j|j (jj-iljJI jl C (j^s (jj->-iJ -Jl 4 j i^>j _*! 

(j^s <xL_-l_i 4_uiLt — __ij CjI — Cj-s»J (j__>^j-_u 4jLf5 (jl ___jy_j 4 — L_ut_>JLI 

:> __J! .^j-^-^i sjl*_ui ^bvyt _^ ojji >J( tpUaW (*) 

http: ww\v. epa. gov/radon /images/zonemap 
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*Jj 


^J JLdJj . (jl 

i fi> (Ji^i-i 4-*jI j "Lii-^aj JL>- jj 4_± 


jIj — ciJij |*L»JoJI JjLuj ^jiaJllI! J^L>- 
>. (Ji-lj 4-Lj_ft_A c_j — C14JL1 51* *!uJLI j udlijJI 


4j»_ 


3 l__ 6 


ojj^I j (Rb - 87) 87 - ^jlujjJI j (K - 40) 40 - ^j^bjJI ^ 3< jL^y\ 
(Ra - 226) 226 - r j_j_1 jJIj (H - 3) 3 - o^jjju^JIj (C - 14) 14 - 

70 tjjj (jL_jj (<u__*- 4jj_*j La J_ — -jjia jJuljj *(Th - 232) 232 - ^JJjjjJlj 
|*j-Uj/LjjJ! j___1*J (j£jj£ (jJLl* 12 JJJ— - (^ (jj^-Ll _vj j-J^jJ (_y-_ ^lj^jL-^ 

JL^P 5 0*00 lj OJi>^'j (*J — ^^JD-^ 'Sj '* ^ (JyJJ^ JL^ -^i- 4 0.009j 

.j*jjjjjJlj j*jjj!jJI (Jja-aujJ ^jj^ JjSLus 0.000 lj (j^J>-Jj JLjjjJI j <<n rtl 
(jlojju <_jjJ__ (__JJ (jLoijyi J^l J 4juMI j^U__JI 0 JLA JJ^-J (j>-ijJJ 

jjSLuj 180 jjjl>- 4JLt_J1 4jj(mtl 4j_j_>_1 jJlojj . I j i f n*t (Jjjj3 _r-- -* tij 

j»jj JLujjJJ Cjj rt j < o jjSLjjs 6j (K - 40) 40- ^jj__Lj jjJI jjjw j! 4 ujj rt t < <> 

£-a t(Jjj>.Vl j___LUl1 (j-A 4_^L_l 4jCjj>JI ^jJl5j ( 1 q_jj t(Rb - 87) 

. j*jjJLujjJlj ^jjj-uLjjjJ! (jjC ljL>* j_u£L) J__ L_Jj^J hii) (jl ^JjJl 

L__.Lt ^ jjOJI ^l jjt oLJLjJI ^L-JI J_! — _JI j Jjjl>J1 ^ — *■*>.$_$ 

.(j_>jj_J1 IjU- (j^a 4_*_>LJl 4jLuaJ1 4jj r ( nll 4j_j_>J1 jljJLoj _j * J J k 1 1 

4 jtj ilMI jjLuall ^ya ^ycLt-ii^l (J^^^juJI 


ajuatt ^bjiuJt *__ jjj^i 

( _Jj_aj__ (jMU* ) 



039 



0.38 

4jjl 

l 

0.01 

4jj_Lj 


1.74 

2_u_ij Vt 3j nirttt 2_>_tl_ 

cjjjljJi jV£ 


1.26 

2 

0.48 

LaUw 4jl_uI 


0.186 

_*l__y t (*jjj->> 

3 

2316 
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driW t**V j*U* 



jji — uuVI ^ (j-Aj 4iMiJI (J t-i.i.lnll ^yclt— ( j_3jjl-JI jjLuaua 

a_u^yvi uu 3. ,U) 4_ui/vi 3j ^ati (>. a^Mi a> ,^,Vi ij^lj ^jsui 

. (^LjJI ^LjuJI (j£v — uJt (j-a -r i>uj La^ (j__<jJ__JI jl JlSjo ( rt ir> ) (jjo jj_»! $JL>.j 



(j« jjJ-ilJI * U(jAJ (jLi-Ujyi (J_3JJt_ ^ jl i-n - tjH-Lj ^-t__JJJ 
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.(Manmade^^^lJI (j_o j.L <Jsjju U j_a Cr __.l;..r«JI jL* «i^l 

^cilJiji^J^io^LcUil Jj-J_,4t M.tl ^lk^l ^ JLjJJtJl g!b<S J^- 
^jjj w<"Jl J!u] 4___u*J_-Ji t_jL_3tjVlj 4 cl.u^ll£ SjJuula 1 CjVbt>a ^j 

( (I - 125) 125 jj-__--JI ,(Cs - 137) 137 fJ -^>-~J! <(Tc - 99m) f 99 
^jJI^j^^jJLJIj <s>)c£\ ___| ^l 4_aL-_-__>)/L <[(I - 131) 131- jj-jJIj 

. 5bjj__J1 JjLiaJI jJjus ^-J- ^lVii nj 
4ju^eil 4jLtAJI 4^_ j_>JI J$ 4; r«*J! ( ^Lit___JI ^Ll^s/I JSL_Ajj 

(____!! 4jLuaJI 4jj- uJI 4___ j_>JI ^L__U Jo l_j_U jJL_u d.-p- t ^JLJI <jl_C __J 

. Oj__LL__r JjJo^ ( ^Lit__J1 £L_iiV! (j_- Jj__Ji l^J ^jjJj 
oUjb___«VI ^j jjL^o 4 (^JJ ( ^Ll___JI ^LuiV1 jjL^us ^i. . - Tn j 
4jj< .. i«ttl oLolju >". r o^lj t Lj_$_\JI JLjJjjJ 4jjjjJ! m^j-LJI oM-cLLoj 4 hUII 
jl rthtl 4 __L_L- L^Laj ^j-^t 4^tcl 'us> jjL^.fl 1j o^lj 4-tcL __,V I eUjl j_>JIj 

.4__jL__j JjIj^JI jl___ jIju)/! Sj-^-lj ^jjUI 

4..M1 OL*l_i_WL_wVl (1-2) 
3j5*Lc 4jjUII (j-aj_*-oJ1 (j_4 3juJLc ^l jjl t Ijo-j (__J_ (jJjll ^l * M<y I a JL%_u__J 
^-li t /7)1 (jlojju elijJo. 4_jJL__ <_JjIj <£>LlJI ^ ^Ll-1)/I __jL1j_i*i_J ^ 

(jic (J^AjLliJ! (J 1 LoLlIJ jf (j__J_3___J! <5 JL& ^J (Jj___J>_J (jjjJI (_-_I_aj_4lJ Jj i <l 

4_-j^L<-tJI f Llaj 4-3 _1 (J^J L^J-^-l Cr^l J (j- i3 (j__»j_t_JI jljL-La c___1_l_*jj . L^jlj->.j 
.(j-3j_5t__Jl _>JLA * !j^*-} <jy£ 4-^uWrni.tl 3j_^_vVl JJ---U _-_J_l£j ij_illl 4_tcLt-j/V| 
4j9Ju (j__j_*__Jl (JjJ>-J 4_oJL>Jl 4jf-u<JI 4jl__lV| 5j-^_v] JLxI! Jji m (__Jjl_5 
t L2L)Ll_j 4_jJL_1 CajI_> Lj-_1 Ijj~<< JSj 4 jr Lt i7.<j 4_Cjj>J ^jiajjJL! ^^jjljjj I Je>. 4_JLc 
j-j^Ju JL>-JJ Cj_o- . j n mTl (j_fl t-JjJL-u jlSo 4_Cj_>J j ja-o j.t."ij (jjLjL-JI <JjJ j£j 

^SL>_j f LLlj jj_vj i_ol__v ^JJ I «Uj 4_* l_jVI j-*_bej jL^til shielding (Jjjsj 

tj^LJJ ^^L-uii^l (J-^jjlJ! uVL4j>I J_t__tj Lo jl_^>JI J_u juu (j_4 (^Ji 

.^jl.u-4 jjSLl jl_Cj 
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44*11 J*^# 

cjLulSL«yi cjI j Jjj II ^Js jJsl j_£ V jja 4jjju>JI Sj^.*- Vl *j — & jSJj 

— i^l^jjuJI cj^julxs (jLJa ^LJLjj (Ujji — _ujV 3.>jjl___>J 1 | 

JjjJI (_-3 4_Le 1 j i iu ) j-<£? (jjS^J u-_Sj---i JjjJl OJJt> J_>.| j (jri_LsLJIj ^yjuoj-cll 
jJl5j 4-«Lc 4__u___jj . 4jlJu*_/1 1 V*t(nlj 4-ljJc-J1 (j_2>j_*-_J1 jLae-A 4^ J <V*<U 
JjJl». jjJJI L^J (j-_sj-*-"u (^jJI 4J1 ♦ nl| 4jj r . 11W 4£j->Jt ^Lo->.J t.Ui m.j-U 

(_jjL>- (__J) 4« inU jl jlL 4_L±L_Jt (j-_3J_J-__JI cljJ>-i 4-gf CjjjlJ i_j O 0.4 

i\ (<^%~V Li_5 j (jJJjj i4jJu <-_J1 4juiVl ^l jitJ — t_«L 4jjua_t5e — t!_uJI (j-ajjt-ojl 

.(UNSCEAR) 5jl*jII ^MJ ^uLJI ^jjJI ^Lui^l jjjbJ 4.Jt.tl SL^UI 

3Ljj>JlCi^LflX((2-- 2) 
^ j^lj jLkj^-JL.. 4jjLj-$£J1 SjaLLaJl ^LuV 4jjjJJI Cj>1__.L__U ^ J-VL__u 
(JtJl^LjJJ oll jj t(jr i^l « I (j^jjuJI jjl J_>? J_*___!L ^--Aj j_--oLlU LiJtLc 
JL_v (_-3 4_1_> ^JUJJ 3j i c1j_vVj Jj (jujj^JI (jK Kiltj L4ii.|j ^ 

(j^aicj 4_cl 1 i/^tl 0 JJb (^ (_^ljuIoyi (j__>j__uJ1j . L^J 4a£.L* __»} Cjj1j>. £j*Sj 

(JtJjLoLjJIj ^jjjIjjjJI p — :>L_c JL^C (jwo UjU I4J (jrJ-ULJt (jJj^l 4 — -wjjJL 

__JUj__j i4jjjjj| c. ^Lc 1 (■> t, I Jj.t .Vm (j^ojLiJIj (j:jjjJ1 jjj^jJ) j-LuJ ^Jl ^j 

. L^JjjjtJj SbjjJJl oLLuJI (jj* ^j^t V*JI JLst_-i (_y3 (jj 1/^ V*U 

_OJL uLa Cj1 o.jW^j _j* )1 C.f +,<Xj J rt*^ (jj l-j La tj Iojj 

0 >>jrtVj (jl <wM SLel ii^ll ->,*! 4) 4jX.Lt jj^l 4^ cJI CjLI j^>.^ 

(jjo JLstUj LJjJ L^J ^J-« uJU JjjLstJJ (j^LaLjJJ (_y£,L» ti/V1 (jldjJLiJl 

4j3Li>^lj iJLsell I J — A ^ ^jj CjjJjj 4jX.Li — CjjIj^- ^jj3 j 
0*>Lc.LaJLl ^JL^J tjJjjLaeJLl (jK r nlt ^l t M>yi (j*ojJL**JI JjJL>- (j>tjrt Vj 

.4JSU-4 4j>-jj u 

(jr* Jjjjlj (jjJI 4jjjjJI Cj^LjLUI JJr. jJb 2006 ^LJI <-ujj j^ (^j 

^jl M,*i 4jjL j^ 4SLL jJjjj 4Jjj 30 0 1r *tcjj* >LcLLc 443 4__K (0-JL-JI 

. (IAEA) 4jj jJI 4j3UaU 4jJUJi SJKjJ! ^Lu^y Laa j dlJ jj ( cjIjUj2 369.552 

Justification. The IAEA Initiativ ; ,- tJ ^. M ^u^ 0.64 (*) 

PDR 2 1 00 /http: / /ww. fans. fgov. be /GED /00000000 
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j j n""j < 4jjj_JI _;j ^lt Cj5LcL_uo ^ __■! i ^jlr ^jll^ t C_jLcL_JLI 0JU&J 

p-.t^" ..." ^pJi Sj-Ai____JI 4jjj-J! ^->!^ cL_UJJ Lfl>U- 4jJL*Ji L_^__3L__u 

cj^LcLUI d.l_b jjlc j ( 4-« _U1 j_IU;tl £L_]j 4jjjJJ1 c_»U_jV1 ___■ .U^ 

4_ocdJI f.\ L__a_Sj t__U jj Llitj Ljjjj ^ cL_u> 292 jlLj _»j jjLuaJi 

*U_*__1 ^ <<J 4^1 jj£ .(UNSCEAR) ^jjJI ^U_-.V! j^hJ W*J! 

^JUa^ 4jt__*Mi jl jl! (jj- Cj^LcLal! _• JL-b ^jI jjJ <jV! 't-w (jJ^-> — tLc. 

.4_LixJ1 L->j_uLj 

___ 4jjj_JI ^gj rtll cj^LcL-U (j-JLJ! __ — -LuJI J_v — __J1 £___• jjj 

(J.<C( iiij I <i r n Cj>LcL__li (j_<i Ij-j-_> I.JLC l_11aj (_-_JI 3j___c _£J_^V1 JjJ_! 

us . jat ijijict .*ivu"i cp-Ji 2Liui h g. Jj-j- 1 c>- Jj^» 

JjjJI ___ _;j_JI c_>J cLU -ju_ 4_« — __j (j^->U! (_-jLuJ1 J£ — __J1 -_x_3jj 

(__j>LcLi>- c/LUj ^--Jl JjjJI _-^Lj 4_jL_U o^yb L_ojjJ_j L^j^t _jM_J1 

.^jj^JI _;^__Ji 


104 



l_jjj U> jUJl Ujj Ijikjl bjjS LUi <_*]! Lul/jl -jjJI 

^JUJ! , n a (___ (-JjVl 4__jJi 4j_Jj_o_M 3jL3__l! C_LVjJ1 Jj-sJ 

<_ja iO>UL_« 104 1"< <u «Nj-y i2bj>JI ;_£$_JI _j}L_L__ jjlc ^ 
<)L_w 20 ____L_J1 4__ jil a_JU__JI Ljj^ J_3_ (jh_- 

.O^LcUa 10 L$~^--«V Sj_i__ 4jjL>Jt 4jJjJ1 _-3 JUJ inli (-jLj 
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4->j>-JI ^j-oll O^Ul lS5tL-1 J3VI JjjJI 



4JjjJI ^l 

L_-JJj__!1 

JJLC 

o^Ull 

4JjjJI ^«___1 

___JJj_J1 

6 


16 

104 


1 

5 


17 

59 


2 

4 


18 

56 


3 

4 

1jL_l__J 

19 

31 

L__ujj 

4 

4 

>>-•< 

20 

23 


5 

2 

(>y__vjVl 

21 

20 

4JU__JI LjjjS 

6 

2 


22 

18 

Ijl^ 

7 

2 

(J_i___i L 

23 

17 

LojUI 

8 

2 


24 

15 

J^l 

9 

2 

,'1.,„<U 

25 

15 

LjIj^jI 

10 


Lj_Lu*j! 

26 

10 

JUJj-aJi 

11 


UIj_J 

27 

9 


12 


L_La jj 

28 

9 

t^-usJI 

13 


\ 1 1 1 ftj \ • .1 

29 

7 


14 


1jL_Jjjfc 

30 

6 


15 


^LLJIj I ^ajjJaj L£jj_*1 l_j>_!JI JjjJI o' £ '^"'j cr^^' J-* «^l Cy*3 

4j__J </U.4J L« JlLo __UJ___J J jl «J 4jJJ_Jl (j£j--JI L_J^L_-LLo IjJLC L_J LaJ 

l_j}1_cL_U Jj^j fJ_— c JjL-__J1 *Ll__._OM _j_4 ^L4UJ 

SjLtwlj 4j-_jj__>t * ^H" <il (jH_v ^^jS i4-uj_*J1 JjjJ! (_y* \£\ 4jjjj ^j — jfi 

, ( L__jj__il <__jj__>- ^J^ j j 4jjjj (^j-i (j^yitT LLo 
jj__J1 l_$J (jI_>jJUJ ^^-jJI 4J\ * rtJl 4jJ_U_u_! 4-Cj__*Jl (^-JLj-^j J____gJ_L4 J Jlojj 

Li j_bj t4jjj_Jl cLiil jjj^jJ 4j3e_j_L C>jJu (__ jj__lxa 0.2 jjJ_=~ 

4_>oLJI 4JL*__Jt 4jj_i__JI 4_c j_>JI ^-JU^-l Jea wjl* 0.0008 JjLu 

* cjj tii ( n ^WtA 2.4 j_l__j (^--Jl t j i U 1 1 ^L__i__^U ( j__>^j__JI 
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■ jUjllj LuijS j ISjjJ □ Jj-iJt 

4jjjJJI ^j-Jl Cj^LcLLo jj__ 4 


2U>S^*1I uUla^^i (3 - 2) 
^^juaUI ^jjJJI CjI — jjJLpjAj-jM ^y» L-jjJ-* ^ CjI JU 

^i-u <jl jJ-La Jjl — >- ju_Jj <l£jj jLL> — liij^l oj^U^ < jl*j 

jjlC. 4j\£ ^JUJI (^.JLt 2jJ__j <-_JI ^jjo ^j^ <Tm <_;-_->■ j -j U ^J I <_JI 1 JL-b 

^jJJ jl^--JI (jr^ Ij — _*->J j jU> JI £jj jJtl I JLA <_-__ ^j-lLsLJI <j_a *_» ^jl 

^--O- JL*JJ I j-__ ^ 3jL>- <_JjL>0 c_J? JUj . 4_j5vJ>-aV| 3 jLSt-Ul ol jVjjM 

Robert) j-*_i4_jj! o jjjj ^JL-JI jo ^-JLi c i\ j ijt; jVl ^JL>JI 

<____} 4_=t^Li 4jjjj ja^i3 <_jji — >J *l j_>.| ^ 4_3Lflijj (Oppenheimer 

^^^JUJI ^jj—jJLI J>U- ^^i^ Sj^JII oL^jJL 1945 f L___JI 

JL*_o LSLjj-jo? 1 n i ( ir d> JL>? Lo_-J t^jjLgjLa ^-i_«l 4 jlr J^J-L? jjfl ^ili 
— uu Ju JL>- (_£j^ — _____ j-j ^iia -*J >>JJ 4jjjJJ| 4_3tJ i_uVl dJLA ^Lol 

^j3<ill Ijla 4 Xj^o V I 3jotjUI oLVjJI J«rtTLj .(j^jjJJI £OjJL 

v >>J1 ^L ^Ij—^I J^? uW^ 1 ^ 1945 f LJI j± jujl>JI 

J^^-l^ 4jjj J_>U , „L i", *l_, , L$J_-*jLl__JI 4_Jl_JI 4_JLJ1 

^jJLc ^jLLJI ^iijl Ls_4i ^jrj — l_L>LLJI ^^IjLLLj L*-j ^ j j j ^ ^-JLuJwa ^j-* 
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;m*AUU-,*! j«L__* 

*1945 ^UJI (>a 0 „U,..M 6 __fl 1 oj^ijj-iA __!_- _-JjVi 3IhM1 f"»jnl} 

JUJ__u tLj-iJo c- Lg.-uJLj j^U 3 _5_ii» : <U j__u _^_>-L_J1 Jls-J jJI < JL__Jj 
i Lg-aLal _»_1_>-J La J_C £___>u 4 <i r_rtL_L £-Jjj 4_2uL>Jl <*jlj_>Ji (jji 4->-J^ <Tn i" 

_-_5 qj ___JteJ jl £jij --Jl (jj>J <-«J IjjL-t (jjjJI _)_yLl_i L_flVT3j 

3 jLlj JLulj ____% lm J^->- -t ii £j\ is^a J (jL-uo (j_*a l_Sj_>-j_4 

coj^ ^jj jJI Lol i«cj|j_Lo jlj^ 10 I _bjJ___ -»j-_1_) (-a __j (J_T jL^jI t SLa__ 

IjjjJ Lo J_4_-_Vlj *_--~Ji J— -» O^^J^ ' f^^^ r l-Jj gU*4 SLse-JI p^j 

.«^jVl _> jui (j- 4 Ij-U (jl 
jut_u ____-j <C7 5iljL__Lj _, Lc 4_l_LjJ1 3ij'rrtll cm__J! ^Ll 4_j}-_ j — *jj 

(j___. LjUr t^.tl J JLC j JL___ Ji £> y . L_j __<jj-L-_ (j_C j_l>oj_Li_* 300 J-=-J 

iJJ--Jl __1__ 1 ji_JJ 1 __j| 140 "(A _>___>_ uu t_-SVT 210 _> (jj ■ "i O ^ #1 1 

c_J I jj jl__J j . . £jj__w j jj__LLa (jvj Lo (j n> ___, l__u1 600 __Jj a_*L_*Vb 

LoJUC 1963 ^L-Ji __^o- ^ M.ljtjUaj _____ 4jJJ-Ji 4_-_J — _uVl l_jjL»J 

4j_C^Vl aJL____*__ll __j_jV^I)L_J1j^T__j>L_J1 4j5__JI Jjjl__JI c, rt<ytl 

L_JjL_a__J1 _____ (4-ul Ujj-JI 3_L-__11 2-__Ldtlj ^"rjj^ u-JI _iL_>oVij 

. (j__5jVl -r U 10 (3j>^ ^J J-J I 

o__ij_>.j jJJ j jl*j l_j jgU ^pjl -LJjjJI l_jUjj — ___Jt _>_-. ^i-jJI L__J 

jJ_1aj 4jL__ t 4jj£ mMI l_J_4_*-IjIIj l_jjj_*J1 ___■ 4_t — _JJ jljll ^ljLit-i — __l 
_^_i__Jl j L___ujj3 ____ l__uj__w| (^--Ji L_jjL_a_aJI ___. LjLo-l ^ Jc>" 1 tu C_JljLo L^ji 
^jjjl jj-JI (_-ic- l_Jjjj_w1 4j Juilij 4_c_JL____l (jl > \ n" tj LgJ-T < J.L» ^L__jV1 Juu 

(j; jjl ^jjj1jj_J1 (_-< j-____7_j d jl <ir (j->Q n Tn 4_* _iij3 SjL-i j__bj) <__* — ___jJLi 

jjjjl (j_<j LltJjSJI j_Jj^>_j c_jj__w ____ _l_**J-_w I J__ ((j^JjJ jj_3j_T ^JL_t"j i-uj 

5j_c ^LUI- __]__: JojI j____J I ; r,f l_jjjj>J1 ^j *1991 3 ; , „ ^l j_*JI 
l_jjL_>_jJ1 _jt j-? jJb jj jl>. . 2008 f\ — *J1 ___. La ji»Tj cjj--* — < --- 5 ^j- cy 3 

(j-<i 4 m Jl 4jL_>. ^ 5 4_ti_j L^j jIj--vj *--Vi ^J JLd (j_»jVl l_-_>J 4 — jjjjJI 

J_c_>Jl1 (j;j jJI jLtt 11 ( j_—c 3->Ljj C/^Luot L_jjL_a_jJi <> j & _jl j-l__ tL_Jj — LJ1 

.aiuJJ Sjt-UI .IjILj 
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j^LJLaj! \$t~* < ^^HJ! (^jj-iJ! jLt^j^! 4.j ! o r dl_j.lf 3jj coJ! 

^ 4_^JUj| 4j» til! jjLtiill olljjjcj J <u?e_xa cLj toJI i nn^ jlxC 

^yJk jLuljM tju* <jj^J -{jO*^' g^-' "l» ^iijlJj <l£J>^ J^ «^J^I 

pLuI ^ SjlJjIII 4.JUJ! Sjtj-=fcJJ jH! 

^j>j< jiu,v,vi !Jla 

(_)Lct — uuJ! CjLjjj_3_j ^jHoaia (3^^! ^j jJI jLutJI CjLujJ^ j lV( oj 

.>>-T (jlSLa ^_ — JJ ^j^iJ! j j^rt"(l! CjjJ — (jiSLa <j — a l) ' J L^- 1 ^ 

^y-cL^Jl/l CjjJj CjJL5tj*3 ^jjJ! jLuVJ( Cjljjjj^ ^ Ir (^jlbej 't** , M j'« 
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4_uL>LJ1 ^ljLtLi 4JjJua 



2Lul!Jl ^J-LlUi cLUj ^ ^jLJI iijj-J 1 jUt^^l 
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**** .1 



^jjJll jj>ii*11 ^JjLJI jLojJI jUjT j-g k» - " ;j-lo 

<j^j i r>>j! JL>JI I jua ^-Ja Jj_*.jJ1 >o ^*Uj*^j — t-J1 jL>oVI (jSLaj jJJ a 

J j^U Lkjw-wl^ Juu L_a_3 ^j->-! JjJ) 1 ^mAj a p^__Jij \ — i-"Jjj3j I^__L>«jI dJuu 

. 4_JL_-~JI bjj-> ^3 <j\~t r.«i^bj 
Cr^ a oL_j — u-*->Ji Jjij! (>a S^Uji CjJ^ — _V__Jj 
JJ 3j>^ ^-JjH *— 1 ^ J J T-^"* P L>^! Cr^ JjJ^i ^JL-b (jrU LjJbj LisL — lm Lujs_oj 


. <*UjjJJt L^LL_ujj j_jjJ_xjj jLulJ-.1 J_v ! jja ^paj^/l ^Lii 
1 37 — ^ajj..! t a\\ t-g_«J_t 4jllL_o ^jUaJ 4j ^ jJJ I Cj lj^o_ _iT j I ^JLA — £ g "iijj 

(Sr - 90) 90- rJJ Ai^LuJlj (I - 131) 131- jj^Jij (Cs - 137) 

4jjjVI £_* 4_* uU! jJ3L-_-JJ1 *JLA £j0u£ <-S- J^ (C - 14) 14- (jj-jj^SLIIj 

i^jjJI jLl*JI 4jj_L« j a-»- <ri,t1 ^J3j_l *^j-i__5j*_*I 3j J*__Ut j_j_ajj j£- <L>oLJt 

4_lxAjJ! 2jt^_>J1 J-sc-u 3j.j 4-dj (_uj (j-^jL^J I frj i^<it1 ^-Jt jlU m (^jJlj 

^j t4jjjja Oj^r^- 4 (jr^ J 1 -^"^ (jr^J Ci*J_r*^ J^'T n ^Vt 4 *v>-bJ1 

^-Jlt Jn-i ? n.j t ^L jjt 4J_4->«JJ \ jU tt j_>J t Cj 1 7i \ \r> ^__3 (^jjjt jLjJI j-ajseJj 

. (_£jjjjt iIa^ i nlL 4,j <nn) Lo J-Aj * 4_i-_oj*_M Sj__Jl ^lnm jjr^ J-^ <jLL/a 
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vN**1 j«U« 

<JJJ^Jl JjJ-lt ^>>J ^pJI J ji) I olj — j_*JuJ! _iJLC ^-JLa.-J jJL Jl_Uj 

c jb. 1945 f Ult uJJjj , l^o^ 2419 ^ U^j JjL__xJ! a^uui 
(jjjJI j-U-^yi ^hJ 2uJLJt ai^dil P L^y Uaj dLiij t 1999 r L_*Jt 

.SjbtSll ^MJ SuutJI (UNSCEAR) 

Jij-_JI I4J (^jJ! dJLstiJI 5j 9 , , ,J| 4__^j_>J! ^JL^I 1 U r.talLo jjJaJJ 

f <_£ vAJt }L_iJ1) aa_JI 5.mA1 ^jJ^ >juJJ < O j iij 1 >• jj__C_u- 5 J)J J->. ^^Js 

/<jjjjJ! olj_j->_-3-Jt ^j-C £~>-_J! 

^w^mJ^s L^-uj^ 1^jj4s.i ^jjJ! <Ljj_J! o ! ju^tirJ ! jl_*J 4_JLJI 3jja__JI J-L<wj 
. 1970 j-LJI C .J! 1968 f L*JI />« *>_Jt J}U- 5bjj_JI l^jUJ />_ 



SjJloJI _JM_v L_ujj__ l^Jj^- 1 __-l)I 4jja-U1 i_JjLstjJt _£J->J 

1970 f Uii 1968fUM,>. 

J_l JJj j nM JLcUuO Ld-j-^wlj ^UjGLsU-J^! L_J_i1j^Jf (4-2) 
4JUJ! tjr "-' Ls ( ^cL*_t_j[ ujj-tjjj O J-?t-J UjL_C 4^U___J 4_oU- j-Jjjlj Jj!l_-iJ 
U jJLsm OjLJ! ! J __ jijSLj Jj3j . 4_s __JJ _>ljl! ^ljit-i uJ ^IjLaj 4 U.j-Jl! 

^ ^ L«^ ( (yuusj *~ <J I jj_uo c_^ju>. ^jjj ^jjjLpjlj Loj — <__ 4_Jljl />_Ujj 

. d j m l<JI <_*_j/Vlj ^jjjJI c__JfiJ! olj_a-t-Ss_4 O-ilj-^ ^-3 JL>J! 
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t_fj--Jt Cjjt j-*-> tj_ -J J jUn> ^-Jcj tj-^^ CjjJJt L)J^? J — 3j 

Jjl^J_>J Laj jjuj 4jjjjjt O^Lcl__Il Cj.it jj>J ^^cl t CjjJ-JIj . «Ljj^-JI 

^j jj J^jS-^ c_-j_<__j t ^>J! (jr& 4-t. JIiU -it J-*-l j! l_uj1 4___3l^j (Jj^jj JcL__4 

. -S jjfl jJ I 4_>J [jla c 1 Ai^ 

(^jJaJI Cj^LcLil 4_lcU iVI CjjI jj>Jl ^ys 4_tf_j_JI <sj — <_> Cjj^j JL_Jj 

. 4__uL_J1 CjIj) ?„„i itll J^L>- ^JLl-L 4 a (j-TLsl SjUjLC CjI^ 4jjj_J1 

< 1952 ^LJI ^ !_U< 4Jjju l_JJL_ 4J___*__ 4 4jjL*. cJLJj Jl_u3j 

^yJe JU«I <_?c_j_Li J cLLll J^l j ^jj_iJI J__L__JI <_el — _uj cjLtj_vJ cjj "t+~> 

Ju>jJ' tLo Cjjjjj ^CjjJtJI JcLJI l_J__ («jU^j __JJ _£_! Lj_4 i^SLselll L_)U___f 

. Ji_l__U oUjSLaj 4_U>Ll^l Aj^jlu ^Ll^VIj 
J tsiT) V 4j j^jua 4_5J_3lLo ^ _5 4__jj < ^na cLU I JL-b ^^Js ^ — ^ Vtt ! ^_j J — -Jj 

JjL cJsj-^j LJj_i 4__L>J1 ^ jla c»U.ui jl_Jj . ^LJI 2u.LJ1 ^juJ L4JI 

. 4.6.j._u->. jj L „ ■>■■ Lg-uc ^J-jj fJj t J^L-La ___» 4_j ajj 4j_1_v 

Jjjjm-J 4jjjuc __]_ « J^.j ( njuj» JcLL<u (jlj-j-JI C / U"<. < »1 1957 ^LaJI 

J_w 200 __j]_ __JJ cjjL>JI (^jt .oLjjjj_uJ1 4lk_G ____ Jl__ 4_^_uj 1j_Jl>uL 

1958 r UJI J>Uj . L_o-V o^>- ^ 30 e^^Jiuj ,U1 _i jXL ^ 

j! jJjj ^J _>SJj ^"nj^j — _Ji jL>JVL JLj^ ^__ 4jjjj 4j_L_- Ju_-j ^J 

« 4 j \t-J ^J 1 iti! CjI Ul 1 nll JjlS j_o 4_x^jjL_aifcj CjLojJjuo J~v M n 

^jUfcj jl^^l v_j (_uj UjlJ-c !jujl_w Ljjjj LjjL>. 1961 ^LJt jl^ — ^ 

SjLstlll cjL____>VjJL ykl juI c_>j _3 (SL - 1 ) 1 Jl J cLLcj 

4jjU. Cuj&j tS.j.^ 1979 ^UJ! *L>. ^ . JiiLilL urJ-oLJI j^ 4jM_5 JI_Uj 

JilLili L_J_3 J^Li___j! Ca-O^ 4jSJ^cVl dJLStill CjLVjJL « jLlLl JjU ^jJ» ^ 

. JJ>Jl (jJ! 4t-MtU jljl 1 £ya 3 j_i A CjLlaS» C-tJJjl j 

^L-Ji -5 Jjjjj-j (_uj 4jjL>- ^ 4>J 4jjL>- j Laiw Ij Cu\ O — «_3aj 

^ ^-JlS * LaiJ 4_tc_lI_ 5 j — J 1 J cLalt — 1__ j — ^j-cuI 1 ajuc 1986 

(Cs r> _j3-t_-__J! Jju] 4 .^* ,^, U _ilj_.lt ^jj-- ^-Jj ^j! I — 4-4 t J jt. ,V.tl 

(Sr- 90)90- f j j ,V i^Jlj(I- 131) 131- ^ Jlj- 137) 137- 

[^Jj . . . - (Kr - 85) 85 o&y&h (H - 3) 3- j^Jj^L (C - 14) 14- ujhjJ^J 
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lb«V jtU* 


. ^LUJJ g^tll LiiJ^' jlU<Vl^l 4.jU«! £j| j_£ L_J*3 J->*1j Sj4-Vjll 
^"i t iA j . ,.tl jL^J^l J_A__j (jl U*J1 £ (_ul^ t^Ah 1 l ~ J >^ LL}_aJu=w C-aj <_uJ 1-4-4 

, JL__-uj_*t _}j___*1 Jjj (^isjLjj L£j_jj \-*5j^3 

jI a i ^ I jj4> jji^H ^ Mjtl CjjJcJI IjLA^ 4jjUJl <?JLA l_jLj — __( J_-t jL_j 
? 1 U*\\ J4>j j»J__ l-__L>. ^-JJ 4_uJ_>JI (___5t_JI JjI — uia (Jjj-JI J_^__tl 

JJ-*» ^-Jl 4_* __U jljJJ jl -__jl J-UjJ J__L_1Lj ilnj-tej _$jJI — _J jiJl 

. Jjjjj -uJ CjJls- _£ jJL_" J--L_ll l_Jl_J jL$j-_u1 CJJ-U- JL_~ ^ J_-L_l! 

_ ^_*JI LgJ (j-s^jJ-J _y_JI ^JLsJJi 4jjJu-iJ1 4__jj>JI (^JLoj^J jLa (-ujjjs jJLfl JL_^ 

3 j £__J I ?r (>» ^ . Jjjjj J 1*1 "l _JjL>J 4_*-UJ CJjiu lm Jj_Lx<J 0.002 _-J___J 

.CjjUJI £j3j JULJ J_,L_ll CjL.nri £-LJI jLajJl ^-*___ 4_JLJ1 



Qji £-jLl)! r 1 i r ^ 1 1 ^y^L* — JuVi ^pajJLjJl ^l^-ji <j^L-Ji J£ t__J1 £____sjjj 

<*LCj_>J1 jt JLtLoj 4jjjjJ1 l_j1j j>-rt"itjj «iLjjjJI ^J--JI Cj^LcLLa ^(jl5bj i_J 

.lLsLAUI Ijl^J ^jjLlJi ^ **l_>JLJI 4_!UAJI 4jgu,.ti 


%j^t m atl <Ljj$_UI _jjL»CJ1j ijj^-UI (j^Jijl __t^l£L__-> £-jL_JI v ~ x ' * *' ^LaJu^U (jJaj-B-U) 

%4 




^ _______ ^i ^oi ,„11 f 1 ot jl%j JjL__JI ^L-Jl J< ,1,!! j 

(IV 1 /25 (^jL-uj 5Lj LiAJ I <ijrtU Ijj-uo £-Lu cbj-^-sJI JLjJjj J^-t (j-* 4jjjJJI 

^yJ! ^jjSJIj 0 <ifc«ll JjjJI jj9j Lo-a ,4jjjJl!1 cj!jj->- nlll (j^s ^jLJI jj «>J1 

. ^JL-JI jjL j-j^o-*- ^yS 4jjjJJ1 l_jjL_*__J1 j V>-w, 4_>-ul j ( <i (^riij 

l£j-»J ^LulLl^ jjLua^o (5 - 2) 

4jt_-_-i,t L^L.lLdJj^j^ ,U1 j-iL____Ji £l___l JU^j^ jojUI ^jlSjJ! ^jt 

L-jU__-_dl <j__-ju jj^Jo 4j_i__>U1 4jujV! _jj-i_JI J*>L>- l_jJL>. (jj-Jlj JjjKJI 
l-jIcI < <i< «LuajjJ! -JjLp. V"(/n*i CjL>"(?U 0 JL_fcj <4t Mil.l 4_jfQi^*f 1 11 VI 

Jjloj |»*>LI_-J1 (____jj__» ^jia jjaj L^Jc jJLj--*J (^-jJI j L-tl^ nl.j j J-_jL>JI j J jjt 

-»JL_b L_Jjl-__C j. — u__> (^ i _ ?r j_i3L-,| <__ _3 j->JL?fcj <_uj (jl_T (_£_Jlj j->jJj!jJI j l___Lc 

jL___uJ1 oj — g->-tj (H - 3) 3- (jh — _wjjju$J1 jj____ju JjLp J _jjj l_jLc1 uJI 

4jjjj1 (j-o 4jJu — uJI 4_* t!-V1 (j_o J-iLe Lg_Lc j_1_j (___jJ1 j jjJIi jL___jJI *L__sUtjj 

JjjaJI l__l__.1j_> (_yoju ^L_oy_j LiUjj . jL___J1 J_Jj jjjKJI 4juit 

jj_i5> 4_j_dj_J1 (_>?LoIj *LoL*Ji (3 — aijJLI J J^jJI (j-^LoL L^aljLa-Ti, ,J j!-1j ^-jJij 

.(^L-uI! (j_ajuj ^jLuIIj ! 0 *f j,i.iitl 
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tk*,Xt jjU* 

(Am - 241) 241- j ^ir <__!__ ^ ^ljSJI olubj 

_dJjj t^jjj^ jLu 4__c ^Iuj _j_)Lj CjjJL>. ^ji^. I q\ <\c 4jjJ_-j (_,__ JLa_Uj 

<L*Jba| (jn>nt 4 l__-L>- 4jij i_u 4_* 2j_£_**l L___j I ^ J s_j _*__ L*_C 

^yC-U Cu\ e__j <___ oilj 4j_SjJL_*J1 jLj_Lillj <^_j1 jllj CjIjIUU ^ c-jK^jl 

. 4_)LjJJ Jaliio 

Jj__J1 L4) ^j-cijjuj (____]! 4J1_*__J1 4jj m 11 1 1 4_Cj_>J1 __JL_i_>.J 1 U 1 njILc- j_i-_uj 

<jj» 4_>oL_Jl 4 J fj 1 11 II 4jl__j^U ^y-OjJLjJJ <W jYt Cjj__j uu Jj___W 10 J5J JL>- (^-JS 

5 XM ,„V1 o_3____ll 4_u_j I JL>- 3j i X 4 1 1 h'm Jjjj 1 o 1 jj jL__CJ1 4 — _lL___ 

. LoLcj L^JLo-aI ^jSwaj 4j>-jjJ 

i ( ____.Ll___JI ^ycLt i!_yi (jJ^J *_J1 jtjL_Lo <>1 — ol JjjL_*J1 (j_a 3fc_JJ 

tiyi ^J^CJI 4 jlj ^ JlJI ^,-JLl-JI J__C jJI J-iLcJ cJj-^ ^^--J- 

. (j+J.«Utlj ^--Cll M^t j 


^L^1^>__uJI2l_-j_ ? J! 
(cjj rtj io^I 1^.4) 

^_£L£y 1 ^jjLDI £j>_ 


Oj» rtj 1 11 ^Uja 0.4 

4-u__t (j_aj_*_a 

1 

oj-u*- ^-11^ 0.0002 


2 

o^^^^L* 0.005 

4_jj£,i 11C. oL-l jLst_i-_>( 

3 

oj^__1L* 0.00002 

JjJJjt-t UiJ 4_oL=- 

4 

U^-lui __Uja 0.01 

(JJ_>-t 4 jr.LLuo jj__m 

5 

oj^^li^ 0.41522 
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3 < f»*<tl 




% 46.13 

1.26 


1 

% 17.57 

0.48 

4^bjVt 4juiT 

2 

% 14.65 

0.4 

4-j-jJo 

3 

% 14.28 

0.39 

4_l) ^ 4 t iij 

4 

% 6.81 

0.186 


5 

% 0.36 

0.01 

L^j-^T 4_lC.LL>.0 jj! 

6 

%0.18 

0.005 

4jjSLui£. CiLal JL?t!L_ul 

7 

% 0.0073 

0.0002 

4jjjj Ci^LcLLo 

8 

% 0.0007 

0.00002 

^jjjjjiij 4jjL>. 

9 

% 100 

2.73122 
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4rf*lt iUi?! j«U» 


Lula i_tU1J_____it 1% 



4jj_£^_-JI lIiUIj Vm..V1j 4jj>JI cjM^LUI j_a }K ^^1*3 ^jjvVl cjLIjl3___<_jV! 

. ^CjJ^I -L^_i__=J1 CjL1_1_*_---/_M lj-p*l a Jjjjj_ui_j 4jjL-j 

2___j_>J1 (___9 J-J-*Vl i-u-l! jA <jj J !>-' j^- ^ ' J (Jj --• 

£_i__>j-4 jA L*-> l_JJ jj t^jy-cL m>V 1 (j__»jj__J1 £| jj! 4_loj <jjj ^JLjuaJI <jj_< — c_JI 

.(j-L-uL-JI ^LlJI J^ miIIj Jjjl_>J! 

£_*_wVi *__*♦ jl>j 

^j^LjOJ ^j-OLtitJ JjVl . 4juj? JL\ f\ju^\ ^ASk Cj! JL>- J ^ uuUJ 

Jol «VJ1 (j-uLii c_j1jl>.j Jld j_ CAS y is\U\\ 5u_cL» _iyi 3^_aJI 

(J-ojjlUI 3jL>-j j____4y (^jjLlJlj . £. __JJ j tr\'tn\ \ ( .rt.m / II j_c-C (j-aj -»J *-JJ 

<j_-i jjL___JI ^l * m>V I 4_l*_xJ <tjJ_jj-i-3 C_i____L__ (j-C SjLc ^Jt J (_-_tL il^/l 

l_»_-i 2bj-p-j 4ojIj^_l5 cjI l^L__ ^j-c SjLui <__J LiJI £j-J1 j • £- __uJL I j «^wttl 

<__>JI oL_-U£JI (j-ojju jl JL-Loj ^-Jull j ts\ it II (j-4 jjL___J1 ^Aji Cm^\ 4j_«_£J 

^yjj £j-JI IjLA t__3jL_^jj »4j L-bjjb ^Jbaj ^L 0^1 l_JL$J <jl ____yi l^Iaj 

L_b Jlj Jl_>o ^j_C_<u 4 — J"»- < r> j_LL_*_<- (^.Jj 4_pl_jjj__J1 CjI t_ul j nll Jjj-kj 

(j_3 J_-LJJ LsJU-C L-b Jj JL-UJ 

(_____ _-*_<_a y\ (J_3jjl_JI (j--Li_3 SjL>-j (___A CjLltwjJI dJLAj . ^l * i^i^Ll 4 * -UVl_i 

_>JL>-J 1 j-ji-- f J 4__3__m 4_Cj_>J1 3 JLv jj ^L tl/^l (j*ol trwal (j^Li. 3jL_->jj 

(_£jj — c_i_a .Vj_t -»-**J l_jI JLawj ^jjC DjL--. J-Aj ^_)ljJ1 £j-JI ^J . 4JL rtll 4_Cjj>Jl 
4_c-5jl1 4_Cj-^J1 3j — j J_U *5jL__- (j-lc JL_Jj J_T (____! 4_u_.L j/Vl 4jLfljJI 
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. 4J*1 t <ill 4 t.A-TeJll 4___j__*JI 3 Jl>- jj 4j\ t rtH 4jj i i (iTI 4jCjj>Jt < U ( fj-La SjL_vjj 
Jojj uj (jj j Wi JL*_« <_y__ JjjJI <____< ^JL___JI jl Jl_L- dil Jl^jJI _>JU_> (j___£_*jj 

c__Ll_Lo}U Uij(j>^'e^l ^j-*c>* ( nl^j 4^U_^yi 4_->>l __JI 

\uc& . 4_j-cl «.-To^M 4^^L__uJI Joj^-Jjj J___1j_3 J) j j U*t *Lj_1j_~j ^LL__J 4j»o (_£juaj 

.4jj_> J£ ^jje (^jjJI ^L__i__V I ^.|jL.Vn,»l ^?e_2-. jjjc lj____j_<a ^U*" 


:(Activity) ^buit/i JaU-Di ^Lti ljI 

Curie (Ci) ^jjuSJt Sjl^j 

jjL___ji ^l* t-_vi 4.L»_r ^ijrtj 4_>jui__i]i sj ^jJi ^yjk tjjjj<ti j ."«"i 

jJU___j4_J 4_xC.Lt __/VI _>jJ_JL <_J_jju Lq J-&J -"'11 j______aJl (j__i 

^ L^ciij_*j cijjj&l sjl^jj .(activity) ^U^yi 
jj__1jJ.Ij (j&A\ L^-La m,jj . 4_ijl3 / (^jjj JL>J 10 10 X 3.7*= 1 

*t_fj>^ 

(__JI tjJ__u (^jj-j-i ^l Jui (__JJ 4_i lmJ (^jjj-CJLj _>JL=_.jJI _>JLA < .7 < j <i __* Jrtlj 

j </"W»t L^ L__Iu_ri jM->- (j-C 1 t.__y I (-__>! Miftl (j-jl jrt.l 2> Jls-j J-^oj (_-j9 Lg_>-L_»o 

. 1896 r Uil ^ j-Aii ^i jji 


:(Bq) JjjJ^I2__-vj 
: er _Vl__' L__-j_»jj Cr -=,U..j.yi J_5____JJI (j-u_-u_J 4_JjjJ1 3_JLvjJI (^Jk Jjj^.j tll 

JL^tj JL*3 = Jjj£jj 1 
. Jj^SLu 10 10 x 3.7 = ^j^ 1 (jl 

. Jj j-Cjj Ij-jjj L»jr j Liu_-ij j.Lt^ Jjj,C.i itl CjI kc\ tsn aj 

3jjfcLL_> L______u5il (j^jJI J_»j_\-u (Jj-Ia ^JLJI ^___il _-i__ Sjl>- jJI * _la fW 'j^ jlSJj 

.^j_uIjj_JI ^Jlo 5j_iL__J1 4jt_!_MJ 4j3L__j_TI J^U- ^ ^tjiUII t._r.VI 

(Half IJf e Time) -Ju_*ih J-4-C (j-*j _>Jj-»J 
J__l — t-u-JI 4j^L>- J-_u (^jJI LV°>^ t — j '^> f*H L__-___a_JI j or (j_-ij 

jujLctiil ^j-a L-uSLcj 3jl_»-jJI i>ju_)j . lJi____jJI (__J1 till j « ^ i t.LI (j-cL» (iVI 

jib .4Ujjl>8 4j_Loj 3jO__ JM_v — i!_JH j f^i<tU (^Lt — __iVI (-Ul jJil (jj^-J-ll 
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»-_..! j*-m 


f*J)J " ( '^**J1 j_ju____C (j_fl 4_uj_vJ ^^ycL uuV1 Jal t___Jt (jl *">L_Lc I 

6 j_A j i^itJI I iJu^J u________J1 J-*-* 1 U^j (j^ fJ»H 'JdL^-h 1 10000 ^jL-uj 

<<J .oLL 6 juu 5000 ^L__lVI tlsLAiJI jL *cjLcI 

. I jlSLaj 4_cL__u 12 juu JjjSLj 2500 


:^£Lu2(Vl <j__3jj_--)i SjL>j 

(R) c>^di> 

^^--cL ti^l (j*oj t"<H jtjL_La (j-uLu-J 4 Sj^jlLI 4_j JuLi-JI 3j — 2^jJI <___-_ 

4 t miIj 4jn rnll 4_* ciVl I o fr j (4_« — j/Vl (j-a (j-ujl jrtcjjj lUn^ ^JLuaJ 

j^ <i 4 Jki i_-j (____< ^ycLi if_VI ^j^j t"<H jl J__Lxj (j-uJ-flJ Ll___j! L^J 1 L_i . LLc 

(^--Jlj 4_ujll 4ju-jV1 4_j_4ji> 4_jL JL>-1 jJI (jJui-uj^JI ljSjjuj - *tj4-1 J-Aj J^p-J 
^*^_jjj_b 10 X 2.58 1 <jTr*»- mi 4_JL_-)j 4__swjx oLjjt jj^So c__o — cojj 

.<Jj4-l <j_* ^Ijjk jL£ jl^Ij <___*_■ (Coulomb) 

jl 4 uyljj (j-a 1 i K-gj V <_--cL l_/VI (j__>j-*_J1 (j-"L-9 3jL_wj jVj 

Vj -SjlULl J-*J_.(jt njj rnjH f0 u_J>JI J_>-L LcL __,) 4 ,^mqU 4_Cj__*J1 

^--_- j j^ rVt 1 1 jj; jJ>- I jJ i 'l^ <fo e 1 J^i 1 J-A Ju_>-J (j ^i" o 4 uL <_uj (j-C VI j-ulj 

jjJuaj _4_*M_>- <j a (j^Lcu (_£j->-t <_--C L liuj (J_uLl._ CjI JL_vj *\ j <u /V> 

(jL^j^l L^ Lu 4a_>JI u_jLijl5-Jl i„>J Jib £jLJt jt jjul__J1 

4 jt <if j . 1 flf Ijj I ( <a \j,hK. <u 4jjj_J I 4_» I L_^_j____> _x___j_4 V 4 %_uJ L_J_> 

tjV cijjL^j L LUj JjUj LLal cu_^l Ji-.L tjjjJI ^L (j^L___Xol 

^lj-J 4j£j_u ^no ,1,11 4.,t_j/V 4_t_Oj_4LJ jJtC (.{ — 9 jJL J t ilij L JLuC (j-___!t__L 
j_u__JLj j t i**u V Lol J-Aj i J j"--J (JjL £-4 t 4,4i r.n^ Ji--L 4j3_laJl 

CjI Jl^.j 3j_vj 4_u___>t (>*-0 I jJj . Ljjil <-"^-Lj <(j^"t<i U tj?J-jJI ^L r__rj4J 

i__)1j_ul_Jl J J r n iTr 1 (Jj-i-t Ulll Jt-3-.J U_U JL-Cj ^j ^"r <| t,l (J J jJ 1 ^l t rnVl (j-ul J n 1 

ci)j_^JL_» L-b j_4 j . ^-.Li — j/V1 (j__>j-jtjJJ 4_a__pj I gj j jo» (jjSL-j-11 4 jjo_>J1 

. 5 JvJ JU5- Cj I Jljv. j 

.^.^SJi oLLa-AJl L^Li-J 4_JLL_Jt 5j_w^ji :(Coulomb) (*) 
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W-J1 -_W1_ _i!j a J-' *i_\i-t 


:( Absorbed Dose) m____«i m_L£ _ia-*>j 

(RAD) ^ 

U. £ijj__J yj4>J (j C 3jL_. (j-_ J 4 jJul_JI _>JL_-.jJ| ^ & dJUbj 

4_-j__*J! Radiation ,Absorbed ,Dose _)}L_-J1 _)UJ__J _-JjVl 

4 t ^SM ^ljj? J-J-_»J ^JLuOJ 3 J :wjjt A>J . ^L_* l-j^! ^ 4 f/W«Jtl 

- ^Uj^bjjJI - 4jm ,,M 4« r„Vl - L»L__ - L_u - t— -iJl) 4__u|JJ 
L_=ul £_Lu__ U£ .(4u_j_JI 4-* __,Vlj 4_u>jJU oL_jjjVl - CjLjjjOjIII 

a^ji oL_>l__l j ^L__at j ^lj^Jl j a_^uii u_l__,jVl ^j^j 

. L__j_o__.j 4jj_toJI fk\ i <i"wVlj 

(Gray Gy) ^ 

.^—ILiJI cj!jl>.jJI ^L_j ^ya ^L — ^j—^L-^a-U! (j— L__ -*jl_-.j ^^^a _» j & 

:<_!_JI_ l_jjuj ,_>j__-.jJI ojla ^_i__o (^!j_ ^JLaJ! ^__t ^lr. Cmo < » J— Jj 

^L^jLS 1 / jy_ 1 = ^|j_ 1 

Jjf> 3 j___j ^ 4 4 a K ; (Joule)Jj r JLa.lj _>jJ— 4_L_ 4 {£\ 

. jtj 100 = l^Ij_1 (j! L<_ .^1j___jJL_ jl>.1j _>jj_ 
(Biological Factors) 4jj_->.ii -^ULdi 

4jq\r 4j)7n ^L-JbJI j£bl ^Lt _}U ^jJjjjJ! ^-ubJI <___-__ _3jj_U 

->j__j t 4_i ^L _VI jJj-4 J_c Mr->-l — a — jJI J---Ij c_Ju3cJ l o 4j3jjJ 

j! JL_a (J-L2lj e^-p- (LET) 4 _LL_U U U^JI JL___oVL <"mq r» 4j*rt*iTt 

*UI <> r„ y\ jl__I Jt j_? Bjl^. j JMi- (4__uJLl) 4j__lt 4_U_Ji 
4o_-J1 L>UJt vjL_l 4_V *UI j\ r^.\ o_ j_Jj ((j__at .U m>jJ1) 

jljLtLo 4 j * rtl T I tfj _b (jr^J * (_£ J^^J I J ^LajSJI ^jJjS—Jt ( ij-v. (j— « 

J}U- <_~jjJ( £L__)M jjjJ 4_^j_ *LU olljj^ ___ _jl_*j m;jJ1 (j^lJI 

(j^LSJ ioiUJt sjls-^i :(Joule) (*) 
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jL \ rt a <_-< ____JJ . (j__-jj5-.i l L jJL_u) j_*____J1 4_l__L_Lo 4_aJ___>. CjI__1 l__- 

cUI J__Jj _-Jj_-J (j _--J1 CjLbt __JI 4 t L^_r o --_ : j_5 jMi- _ys ^_j__Jj _j__jl_J! 

^.JLc 1 JL-> (j~« SjLiJLC l_jjL>J C_Jj_>.| JL-Jj . L$J £_*__, JJj-* 4_5__l_j 

L^jjJl. t_J_p- _>>a I fl*M \ 4 iJj___J1 (j_-4J — --^" ^ljJ? 

Jd'»J U-4 t 4_pJl L}L>J1 J-Uj _^L_JLjj ^UI J_*Jj L>jb L_j1jL_-l _____ 
4_pJI L}L>JI Ji-I J 43^JL>- _j <<ij _£jj| jj_c__JI jf 4j_*£ -____j_*_4 

_/_*-- £j-J i _ iXj_-_J 4_?cj__> 4___>l_>- 4_-jl_xj 4j j Jii-i 1 1 j-l < <l>- _Hj 2_-L__ 4-____j 

._Sj_J1 ^U-iyi _>-■ 

J_-»_JL-_J <T / J <i ( n 3 _U JL>- J_4_4UO ___jj_3__ L_l JL___ Jj-i __ L- _____ -_L)J 

^Ll__jJ (j_4 4__cji ___JjJ_j c__p- . 4rth*_II t M>yi £j jjV ^L_-__!v_J ScU-CJI 

____--jJI Ji-I- ^L-_____yi l^."/^ ^l 4_Ujll 4__L__J1 jljL__4 L_u _____ jJ-^ 

. 4J_>-I Jlj djJ_>-« ^LljI (____ _j ^Ti 0 t, I 
Luu 4_t __lj LsLc. 4_* __-!j 4jm ,,,11 4_* J__M ^ }__* <jl Jl>. j JL-Jj 

10 jjjl_- _.__ (LET) 4 i>L__JI ^U^- JL_-__1 _-Jj _$__p c_1 — jjj-u^jJIj 

6-* j>^_-« J-^j 4Jjl_> {jr* -^j- 5 j4^ 
jjl-JI 1 j___ J___Oj1 limhj _£_J1 ^l t jyyi (j\ ______ pUJjJI (j^-ul jlsj 

S* ] ^u^\ j^\ji\ ^jL-_o (QF)3pL-<: j^L->.4j(j^4_iiL___ji 

L>L>J I J_>-1j j-jLJI jj ,M1 jl jl__4 _jt 4 j oUtl __jjL_t_J1 c,.~.,m1 jl_Jj 

L___ol Jj 1 1 <}jlr -_L__e1 __J1 -U __Vl £j_ __J__ _______ JL*-_-J V 4_t_>Jl 

4___j__*JI (j! JL>-j ___-i_*- i^Li — tijAJ (j____uJL I ^__u_>JI 4-j (__Lc___- 0 1r 

____ L__>_ij_j (-__s L-iej ^L» __V I (j_4 jl>-1j ^j-J 3jl>-1jJ1 4_l__L« _lV 1 

J-___jJl 4-Ll.u l .i--->J L-_3 J J-i-T (^-Jl J-____C- (j_4 (_5j___ijJI ^ L-_>J1 -________! 

J_4-__aj (_., o t tt JLjJl>- J^L__>o ^Li r< <__! ^j <__Uli _j 1r pL-JJ . ^L» t_jjV_J 

Weighting] cio-^* (• »>>r f _>« j^r J_J ^ ^JI ^jj^JI 

.[Factor (WT) 

^L*__Vi ^i_-t j-l-^j ScU-Jt _LL__ (^__i Jjj^Ij (WR) _, <lJI >^ --^i QF (*) 
.(LET) -i___il 3_t__i-jt ajLUl __L»l_____ ____ ft Lu ^jjJI 
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QF = WR 

4_u_*Vl £j_- 

1 

2 

O Ujj__jjj_J 1 j _j_u 4_t_t_Jj LoLc. 4 t Ij 4____t__tJl 4 * VI 


20 

2Li_j__J1 4___iVlj 2j_____J1 c_-___j/Vlj UJI uLuud. 


J-3 jJI {ys 4,an) ^JlU lmJu ^j->J1 <j? tiJLJjL. JuLaj 

^jjOJI (— _-L« 4_-Uj 1 JjL<jj ^1j_4->J| jJI CjIj_£ ^___3 1jl___b Ij^jjLj c__>JL>o 

t ^U____iU 4j__" p m^JI ^jJlj ^Luf ^ ^1s_jl_1 jtla _— < Jl1__ £jL_JI jl <M1 

£_-______-( <j-<- j _____£. J£_J (J __C.j__JI (jjjJI (J -*-_2. £-_-_> JJ ^LjJI J^J ?*^J 

. ^_gj <ffl.l 1 1 ^_4___>J 1 

^j-uLlo.! ,_>G j_>-j o ^_j 4__ijL_j_JI c_j^l!lJI -_jjAj3-___II *>jl__ (J*^->- o-^j 

4-Cj-_vJI l_4__bj t_£jjJ1 * m<MJ ^^j-aIJI £yi ^jLlil ^j_j_>Jt j_pQJ1 jl J__La 

jljL_La ^L__u 4__ii_5LLl -L__.j_>J1 _^-=_la_j lL<_j_>. . 4JL« nH 4_Cj__»J1 j 4 _J_t_5>Jj 

4JL«___JI -U.j__>J1 Lc-1 . ^U_i!o>_J ^j-o j-J-lll j______J1 ^ ^jLJ! j j i>»t l 

4_tij__se-U 4^j-*__J 4_st_a_u 4 1£ ^________>JI ^ 4j j_Jl_»_ J_a____J,1 jJaieJJ 4jVj 

. (^e>__i__>J 1 cLi____c1 JL>- | LgJ _^_ojJ_j ___J1 l^i nrt*< 


(WT)^i 6 ^i 


0.08 

-uj^JJI 2A..A "tl jj_iJi 

0.12 

_$j__J1j 3 JulIIj 4jjJ1j (jjJj__J1j ^1j-*_>J1 ^_jjt CjIj-i 

0.04 

^j-LIj 4_lSjjJ1 SjJtJI j 4jL_JUj JLi_CJt 

0.01 

A_uL_JJt j-iiJtj jlUJIj ^llj r L_-_*JI £____J 

0.12 

^__u_>J1 c l.-_r>_r ! 4j_L) 
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lUil! j_U* 

(Equivalent Dose - H) 4___ls_u 4__ >>Ji 

La j i>>* I £_*__i3LJ t_£ja_*Jl j_jjL_JI jl JL__a j-.L-_: 1 <>Ji_*.jJI tfJLA j_> _t_i__-__J 
tjjjJlj 4_Ll<_!_j J___}L__JI ^L*_*iy! £jj {j^C J 0_l>- — _u_>JI »1 i^r } (j_4 

. (Sievert) oj<ij hJI __.<. < , t "\ Sj_>.jj 4__.j_>JI diL j__L__j . j r^*U ^ycjiJi 

(Effective Dose - E) ;_JL___n 4__j_»ji 

p ' "^tl 4jjJu>. (J^LjyJ, I j_L__>Jt jijLLa p j,j I _JL>>jJI 0 JLA JL_W___-_uJ 
^■■■c„>JI cLx____t Jo-I L^J (j_o j_*j ^pJI — _-u_J 4_£ j^*-Lt 4___> jjOJ 4jJt_ij_> 4__" 

._____! 


^jr L_u_u _u_SjJf (_gj1 1 11 4 (j_jL__ l_1__>j 

j_> J___jJI (j£j_< — __a (jjjLjJaJ 1 ^oj^i^") ^j oi J — >-j Ojv__ l_J1 — ___ 

J_c_C <____ SjLcl ____JLJ __1J J__j . JlL J£ <____ «__^M ^j-a 4_)L_JjJ1 JL*_i- 

4_^U___^I 4_«M__JI oLI jo-I 4_~^>Lc ^jla 4__jL_1 4__j}UI oLL___o-^l 

(j^LJI 4_oL_J (___-_* J_Vt ^ j_*_JI jl jJL_ (j_____>- J-Aj - (__J jltn 1 1 ^j_3jj_l_ 

_JL_bj .4JU^I __JJ >JI ^i ^jjJi ^L* __VI O^Lta <__ _) tj^LtiJj 

4_ij-L-___-J I 4__.j_>JI J__ __j_Laj t 4__ _ jl I 4JI t ^ll 4_c.j_>Jt <___/_ ol JLc-jJI 

U n . i a --j (^yjj L___t__j . 4jl___5sJLI 4JLtAtl 4__j_>JI ij-p-5j *3 lL«_iJI 

.6>Lll oIjl^JI oUjJ 


(Committed Effective Dose) 2u_j>ti 4JLj__ui _u_j_>Ji 

4_t__L* <__! oL__j->- _j_o J/:L*Ji 4j (J-oja T u Lo jt JL_u- (j_c 3jLl__ _>> 

<j_>_ _M _L>Jt -_->! 1 11*- ^^-i? 3 J_>-jJt _J__b 1 \ j nlj . 4Ju__C-4 LoLc (j-A 1 11 o^- 3 jJL 

.^L-^yi^^L-jj LjJ uj L^J £J-0 -u-ll 4o__L* __VI 4_C j_3_JJ 

((j-Uj __JI ^j-oj-jO J_Lxi) ( j_3lj_*lj C< <J ts> \ (j---i oVl_>JI _JLC c__ L_t__j 

3jjL_*_o 4_L_>aj 3j_j__ J^Li- ^L» (__yi JL?__-j ^___ ^j-JLaL-JI _ Ju_. (^_JLq_>-J (j_o 

jjjl>- ^ ^__x_JI _L_j t^ ^ jJI lili .(l—U 50 jt 30 j! 20) 

(jjj_-_j Lc__ . 4_____i__i_j ^_jj Oj j-j LjJ___j 4j ^j.-., _.ul I (_y_C.Lt __*^/t (j_3j_»_JI 
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J__J 4 1 i o LcLe ii SjJL 4aa jjll oLc.j_>J1 j!jl__-j ljL_uo. I »^jt 

4___j1j.i (j_- ^LaJ-sJl ^SLcjj (j-J->* J-«Lt_J (j£j, Mt Jl ^j_uj>J1 ^l >>>r t ijyA j >?->f 
. 3ji_>- ^.-lc ^ulo^JI ^l «>>r t <___-__ (_->Ij-_U £L--__^M j-uLj 

( Average Collective Dose) ;u__-_ji ~<u$\m\\ icj^Ji lU^^ 

^jJIj 4jjj m ii 1 1 4jLt_aJ1 4_£_j_>J! jt JL_t ^jl *-__>- Ja uijIL* ^j-C 3 j 1 .i c j_-_ 

<Jjj ^.-a Li»jj>-^ <-'tall ^L-u-M ji_-t (jjSLJj L* JL*__« ___}_ (jjJL.L_J1 L$J (j^> j Cu 

5Jl_a_e ol___jj>J 1jjl_dj_*j jlj-sl 4 t-ii-o.^ ^jl i nj (j^LaL-JI JJLC <jl Q^J n 1 1 . Lo 
4_Cj-_*J 1 < U i .» ^Jua (jl_a . Oj j i ii (j-J-La 7j 8j 1 3j 1 2j 1 0 _£jl i_aJ 4jjJ ui 

^LJt^ <jj__j 4j^j_uJ| 4JU__JI 

j&LtJI Oj nj < ii (j-iLa 10 — ^ "^" ^ 13+12+ 10 

I J-A (jj Ca-p- 4_u_L« __VI 4j[j3jjJ LjsIj — u*A JI4J (JjI *m!\ JLJI j 

__J- J-4-jJ! ^J---i- LJj-i L$J ^J-<5 L-JL1 4_Cj-_*Jt 4_a-l3 < rtin) JltCJ Ja ujjill 

.f\x^i\ JL~ 

(Collective Effective Dose) wai ;uu__M -u_ >>-M 

JJ_c ____* Ljj iaa 4jjj L-J1 4J1 tntl 4-Cj_csJl J_s — __jjIU j-C 3jL__c & 

|«->- ___!_-, 4JVj SjLs-jJt _> JLA (j-U.lj .tijjJl ^Lt *__V1 JL*_« ^ (jri_UL-Jt 

jljLl-J jlj UK 4 niJtt _>JlA JUjjj . Lo 4j jj ___9 (^jjJI ^Lu__jAJ ^IjlS-___ 1 /-M 
L-l_> L_bjtj t igUr _$jjJ1 gl t miV 1 ^Jii-_i caj ^-jJI 4j,iUII ^jrtAJl 

^-JJ Uj 4_uj_^_CJ1 4__sl__J1 jlJjjJ ^jj^" ,„t.l 4_,ajjJ| oL____>JLI jjl__ _ilj 
-t t Wts ->j_?j ^jju-o Lc_<»j .(jjjJl ^L-ii^U 4j<i.L »11 oL-l t__VI j_-j _dJj 

j-uLl-oJ 3jL_-j ->L>ejJ (j-- lc JU JJ-t-J JL3 ^Lt li^l (J-«Lj9 CjI JL--J p.i 0 i-^tl (jt 

3jls-j Jj=»-jj ^l_^_ulj 4 Ahy U 4jjL1I J_>1 (_ujVl J--1-> ^L ii^ 1 (j-^1 i<~Tta\ 

J>.t __Ujj i3j 3- -Ujj JSJ 4_u_L — iV1 4j_ijJ1 ,jj_; ___4 ^L-_J 

^j-o^l ^L-JI ^ljLStl _-jV1 IjuJ U_l_L>o 4_u_,Li iV1 4jL_5jJ1 ^c_U_j JJJ--3 

.^jjJI ^Lui^J 
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^ljJI ^till <^ jjLj JL3 4_^jljuiJI jljJtlj 4-pJl oLuKJI ^ 4_-jjLpJI 


V 


V 


3U*pJl £l>u-tof ^LJ» 


V 


CiljL^yij^jjJI ^Ltiiyi CjLuuL^^l^jl^Lljl JjjL>JI oaatL U-C 

. SjjLtJUj (j^LtlalJ (j^ILtJl ^UaiiJ L2*3j Sjls^ ^yJji £jj JSJ 4_ajLJI 
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(_>-uLj-dJI 




1 

fHnlf l ,ife Time^ lJ» * 

^ 1 - - M 1 

(R) i^ilbjj V 

^u^yi 

2 

(Absofbed Dose) 4,^,^1,1 ^>Jt V 



(Equivalent Dose - H) a^Kll a^^J! V 


3 

(Effective Dose - E) aJU^Jt a^^JI V 



CommiUpH PITprtiye 1 ! itjJLI aJUJ.fi -^tl a/ 



(Dose 

Average) dJU^! 4j^itJI <£.j_>Jt . U . ..y. ~ V 
(Collective Dose 
Collective Effective) 1ulas*\\ aJU^I a^^JI V 


4 

(Dose 




£3 
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4 


4 j m£j jJI £_jlJ_)/I L_al mm^I 
^j-o JljJuJI (___£ 2Qj\_A CjjJL_>. __J] 

cJ^IS 4jj____J1 SL_-J1 ^ 2Lo^LI C^Udl 
^-.g-UJI C, i tlj 4_-__1j)-J1j ^L_____JIj 
l_3jjlj o J A>j i^Lxjj H 4-3 1 U 11 ^LLtjj 

^jjJI ^U_t!-!vU SLl^LoJI cjLI j_ar< i<<VL 

CjLoI JLr-- " ,<f*-?l <----jL>- l-JI ^jUIL 1jL_A 

j-*I jjkj 1 4_j^L<_u-». 

^JLJI c_jj^i tU tv ^ ^y^j^ >_-=- j^^i^^u^ jl_c„ 

JL?*"< , J Jjl ^J>JI Lt-t__>1j CjL - J ^«-".t l ^-A-JI <j j-i!£ (j_J>j _-J*j 

CjLIjli £_4 1^1 JLa-" i»l ^LujI JlSjJJ ^j-aj e-— 5 _>-_ J --- J l jlj_____>Vl 

*<_-__*-» *j-___J1 ^___Jj »__-J__uJ .Jx_-ll (JJ-^ 1 _> J,-- ,„•; " -.tt 3. .IH 

Jj__>- L_jLJ1 I J & _j^___>- (J J f^ fi~l II (j—O _1j>>- Vj <___* L- l$J>-JI i_J__ll 

*___>_ ^uc-^ji 3, n i,„n _ j Uj_*__ u , _i ^s^-^-i*-^ 

s __aJI gjL_-.1l j_u_ LaLc. 4_*___1 

-UlIj^JIj <__Lx__Jl CjV__-*__* (__J9 <_$_)jJt " ffu ^jV,V,t1 ^^j^-Lum- 

. -_J_Jlj ^y-jjjl L_-_*_Jl J (jLi-^tt 
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^L_u_s_M ^ 2U>-tf< 3jL£Vf f I JL_h1__-1 



4j <ll i ntt CjLol jLa-"t (,r, ( ^U t-JI OoJjj ^ J_V**( t n j tjjJ^J J_-Loa 

t4jLjt_J U r .il j r i ^> 1 1 ^ 4j» tlVl Jiit^ <_ul JL*_xi ^-uu^l 

^ cLjh^J! JlJjj ^-i- J <i Vf i .M <_-_$}. j_t-o_>JI ^ JL_JL! Jjtj — <_--L-J 
<jjjLj__j oijjU__J1 J (.-.IjLli ittl J <-il_u.lj,ii<it1 j <"/i<i i »Vt j ( . »1 'i"J1j _ljJL>Jl 
iC )L>- j i ii f t.lj 4_i__ j jJ I JjjLlLIj (4_uJUlJLI ^cjL<i ir^tl i'i o f n 4_jt_ilj-<-j Ju__>jj 
L_fcjo__j 4_L3-Lv-^Jl <_yjlj^tj ^jj in*itl j*,}___?j iciJLu cu^LjJIj i ___i-3_-i___J I j 

cL>j_£_CJI jl 3jlj skJI jlJjjJj t^Lj__Ji 3j 4^-1 3jjL_JLj t___L_*___JL1 ^j _ 

c-)l J?j iU"<H j 4 } i^tl jL___-Vlj J «J ^jjC 4jj_>J1 _>L___jVi l_j1 U_>JL 

0__*_L_11 JuJL-Jl £ ^Jj_>Ji < U 1 1 >s j _l~jJ_.V| 4 t_oL>JI 4_uLl___oJI 

(JjjL-IJ Cj L>_~( '( 1 1 (j^ea 3t_3j _il jJL! j_J___J1 4 d-J-T _________> I J 4 ^Lla__J! 

l_j1jLj __J1 ^__J3 JUJL>J1 -jLl^-T J_co 4jjjj 3j <j>V 4_t____»l_>. ^j_o jj1_jqj 

. I^KLlAj 4jL-_-JI l_j1jjU__J1 _J _£j_t__~jj 
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(UmW 3L»*Ut t_iWt---i-i-t 

J4J5J (_-_- 4_)35_iJI cL__U (jj^la _>-_ SjJ\JJ ^jjL^JI 4_JaL__J1 Jju ___ 

t L-b_LJjll 4jJui_i_J1 Jjj___JLj 4jjL_Lo J B\ ^nt l_jjJjj Jii! 4J__iSj-J ^Ljj^DI 

__JJ £___*oj 3 jJW c 4jUr cj^ _-l__11 __li_ J_l* __jj ^Lbj i UjU yitl _>£Jj 

. 4jjL_t> 4j jU 4_u JU_c 4 nK*tj C_J_j 

^juji ^l_j^ ^ %25 a, l^! ^l>-**? ' ^-^1 jj 

«-UjJb Lxu l__LL__>_11 _ Jl_6 JiJLC (j-__t_J1 J-A-Sjj < 4jjjj CjlU-r <a L_bj______o 

l_jLjVjJI ^J (^JUJI <jlj L IjJj 40 <>c j_--1 <_--- -_)lU-r <v 510 <j o 

%22 JuljJ _>-_ 4JjJ_t__4 (_£jJJ J_tL__0 4jLo j_--1 J^-JJ L_-Jl_-J _JL-fc__U 

I (ft\ n l-J (jSlc-i 4jjjJJI l_j5L_-L_U1 (j\ Ct^-J **^_> ><1 ^ <i i-Jj-^SJ! <j <j 

t£_jj_g_CJI JlJjjJ 4Joj^_1__? M_Lc p_vLiLLj 4jjL_Lo t\ Jj-^S-U < rrjtyJI jJl___J,L 

J__o J__L_d1 J-c__ ^Lu! j-fJI _-JJ i L «ti m 4 t.i^ill jIjII ^ J _ + ' ^ __jLlc_C _jL_5 

.___! 131 - jjJIjj^I 14-_j_--l 
^_3t__ ^!_vi__ __L 4__U_> jrLu} 4J__-__o _ji ^Jju LojlIc _^jL_J1 jlsj 

4j__r*_4J 4jjL_JLL) (__-=--* __V! -Ljjlill jj_4 < ntir» 4jLo ^JLij JL3 ^jwLilt 

^JiJu ^wLlII _____ <j\ l__j_~. t4jjjjJI -_J^L__L__1I ^l JL-tlu-Lj 4_jLc_o 4j_L__> £___} 

j-j-uljj-JI Cy* ^j-}* ~--l j ct - -- ^ -*--Jt jp^*i *— 'rp' — -^j^ l . * r 

1982 j_L_Jt __J_- 4_i L_flj^_tJLtj * (jj-j t ih 1 1 ^-jj __LjjjJ1j ^-jjjj-Jtj ^jjjLJIj 

(jC ^J-ij Lo-O -j_o 155 j-L _---U loJ l_jjJj ^4_*__Jt |jlj_>.j l-jLiLjjC. ^_u 

.(Three Mile Island) JLu»! 4_M_JI 3 jj> J& 4jj^jJ1 aiWI 4!ijL_- 

^Ul-JI J-Lu^! ^ 4-aJLjr"iM.U CjU1_>J! JjLkj ^ 4jjJjJt 4jlAS/1 ^Jlir 

lJSjJL) L_-^J-Jj_L. (j^. (4_L_sL>. 3j-^--lj 3_jj-__C JjoLt-0 J^L>- ^yA L-L-Jjj 

otjJiJJ (^Lj-t-JI jj LJ! JbJL>_) -dljiij i L_j_ j--->L___j -nULkU u 

*4j_v-_j^1 4_tU_J1 4jLtJJ 4_*4>* JJLst-JI tfJlA j,ntjj .CjUUJ! -J14J 4jj_CI1 

^^yS JL>JI ^j-Jb U_C oUtiLll 3 Jj_v <U 1 iX ^ uuU-l JS_-___jj L^jIc l_^jJu l__x>. 

.l_jLcU__-JI j-o LkjjCj -_Lo---Vlj C«i ^ i» Vlj l_Jj__JIj _UJL>JI 4__LL__> 
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a«*ui 4iWt *i~rtt* jiy*H tu+v 

u_Wtj -U JL>J1 ^t-ol ^ _U>_i_ 1 3Lju1 VI ?\JlUlw\ 

JLi_aj t^Ltjyi lLjjjU^ <j--JU ^-J- ^-J^l ^___=fcjJI (__J- LoLc. 4_u_J ^JL_*____J 

JLcJI <.., m ^ C -JV1 ft___r*__JI 4 .jUf >,lL t jj 
l__j1j_>- JL_wj JLlC 137 — ^jjj_u_i jl 60 — l_JLj_> JjJa Lot-C 4 « _1 jJl___j- 

L-Lc. ______.] J i rt" ( n J (j-C 1 « Lt.i\ (—_ __L£ ^SJJ j-=-V1 L___L_»J1 (^J tL_____Jl 4jT 

<_-JLJj j-S____-11 < ,. « LrJ I ujuud 4_tU__ <-l — £T <___-j i j_l___J,l (j — * 4 "(» mI I 

d_-u_o ^ ^L___il ___-__iA_-Ji J j S". . ..u 

jLut CjI j (- J 4__i_> (jJ^_xjJ 4jj___T (jj-o t M_L-i ^jIjj 5 SjJ. < i ts>\\ j~<m __J 

Jj_3j-__j V (jljJ 5 S-jJ. j <w i mj (___j_jj c n uiL-UI (jl (__JJj ^-J-t-aj t 4j j I ]r\ a 
Jjl____j 4_jJUj 3j___J LJT l_____J1 4jl gf ( Jo-___5 l_JJ_i JL*J ^jj ^j i4_5t-_u^l i-^J^L>. 
j£tr\'<[\ t . i\ t m^i 3 LJT ^-_C_rt_JI ^jj 1_X_C__j t^j iwjj 4__-__ J_T (j* j 

. 4jjJ_loJL1 c ~ i\ i • 1 ^ 1 t 1 /i it-« _1 \j \ i a t ** tt < t 


* vt E Uuj ^ 2u>_-i t ^Jtu/V» ^t.y.Wu-ii 

4_*UJ1 L-)Lj" ,rjt-V t t--i J «J-aJ 4_>-j___; (JJ c_ \-l 4j.j-_.-. ^L__U Lc-3lj1 ^ JLC*___j_J 

<__J__1j-_v (_JJ 3j_-_jLud oUUJI ^-5 J ^JJ tlt_p- t< > i <> < n iJl ^L___A CjLI j_>- 
^-jjjj i L-JL-> 60 jl 50 JJtJ ^.Jl JL-w1jJ| (jljJ-JI 4_5Ujj J-1---J 4_d5LcJl 4 JlA, t.<3 
(J-TL-u-a (__JjJL>J LjLaj jj3jJ1 4 M <ir. (jj_3 j!j_>Jl (_-j_ ^L>J1 ^gjTi i » <i 4_3jjlx 
(__jJLij5> (_-Jfcj 4_»__-ija jj_j__vo ( " m fn (jJj___ (jC c_JJ_> r^JJJ 4^1-0^ I Jajln^. (^yii 

C_3 — __lj_* i "m m ^cjJJ i(jlj_j*Jl c_jjIj_>. JUjwI (__JLc 137 — ^JJj^J <jj jl 60 — 

(jljJJ! J_--b 4 «U. Jijj^j 4JU. (^.ii. ^^1 M ->J1 (__!__ Loli. 4jl__jJ_V 

3jL__| 1 Mtrnj4 i(-_ — __l__J1 (__JJ LjjJj___>j j-iJ3Jj t LoLc. 4_t __? (j__ujiJ __3j 

v___. ,3^-_JJ 4 t <~[ ^ ___j_c (____ 5__ j^-jja (jLu 4jwjJ (_-J-C JL>- jj 4_ujn^_T 
(^LJLj tc __Jl^ oljUJI (jl 3jL_-__VI dJlA ^ *n <\ (jj£vjj t4„jt j f <<V*J1 4-J_4__Jl 

.(j1jj>JI (j_~1 J 3jUjL_w CjLoU. j_£)_> 4 jl <if jJlcj 
(^jjl J____J (-_fij__u LoLc. 4_»__-f (jl_5 1( j|j__wJ1 Ji_.1_i 4_<jI->JI (j_-u-J JLv. (__-_j 
4_3j__- (_y_- (jL-JI 4_>-jJ (_-J-C ( " f ii i ta (jy-JJ 4 -_-)L__4 3jL__l ^_____tj_5 t( o MrL_J1 

(jL-L 4-JI 4-4 UJI j_9_i (3_Uj (j-JLJLj t ^j_9 o^j--^l ^ ^ <^_J1 
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CjLjj**( 1 <t.a _.!__ lJj __J ^SJl j jjLi___JJ d j_A <Tm m ^uj (__JLjljM '^ - * 

JL)J_>_> (j>SL<u C?-j*— (djA-cJj (jlj-_>J1 i JJ J__L____u!) _)ljJ_U 
. 4j3j j!i^i 3jj i^> < 4^-L>JLj (jl j__>JI 

_j__*_L__U 5^f^jUI^! ^^Ljj JJ1 _____i_M f lJL_»_x_i* 

L _l__. 4^}L_o_"l j jr _v_3j_5___Jl cl^l ___■ 4jj jJI 4_t ti. _M ^Ju^l c__j 

>j (_ulj^i jjj_<____ (Jioo 4_jJt r t__i___jJ 1 CjI jLi_.»,f I ^jJtulJ 4 -ljL^xJI CjI Sr. jl 't 1 1 

<■ LaLc. <4 > jjit I 4J______/1jj jl <A\ajula Au.u.ti 4_____il tf»j_£_>.t 4____ <-°1_3 J '- — .— o 

^*<j^}L__> _;Jl_jj __ -L^-JI r 1 1 <>._j_>. jl . ,i**("wl (j^^ rttl I JJt J *>__-. <j o 

(^l 3 j 1 ^ 1 J ji 4 j •>- trt f M r-j^^uli -3J^-J tj_C < n mXII (j_4 t Ju?t"Llu^LJ 

. _£j___.| 4_t_t_Jj____U L-JJ JjT. 

tCjl^l j t ii II CjIjLUI 4__l '( i^ 3_5j_>- cUj.i^ ____» 4.t uilt jtjil ^l JLjr**< i M*i LoST 

^L» __-VI 4uu£ _____£ j <__j1jL__>VI __J1 4ji tMI jl jll _J_i i^") <\ j-w 

cj(jLLVI ^j^ jLjJjWI LiJJj __L ( 4JLiji_a _y_j_a_S _»j_g__J 4J_______Ijj L^-uo j_lL___JI 

julj LgJua j_ll u_JI ^L* __«V1 4_aj__* j-_L_jj ^j 4Jj_t_4 CjL__I __JL _jjjJ_aJI __lf 

t JLA _jlj_ 3^tj___II _g j"< < n a ____ (j<*in y ___JL_- I jj ___J_J_jj t jl j'.>._ t I IjLA ^tj^-j 

_-__ ojUJI J£-iJl 4_>.jj ljL-> ^jSL-u^ *;L__VI ___■ J5CIj l_jjjl__ ^j^i Jjlj 
41* j^l___JI ^lt m,VI ___ cjjUJI _>___i!l jL> 7tc J>L>. ^ jL__LVI 

4vaJ_k____JLl CjUUJ! ^jjj 2_j_____-jJI _>_> j_>- ^o-m *3J (j^LoJ 4jL_? |jl____j ijLU^I 

_4__T_j JjL-ua cl)j>^ --Ij- 4 (j « jLUVl j-L-_j C_~c*_j jLl_~VI 1 j-A J>->- c 

> 4 o^U 4j_JL_uJI dj-^J _____> lj__)_ VI j 4t II JLjjj Lcwa Mj1I_j l^'jt-> ' 

jjJl 2U_> -Ltl 2bulVl ^!_i__*-u-l 

Cx_5_-ui 0_0- 4 » m, 1 1 jl jll jJjJsT.inl ^ l^_^ ^ljjJI JL*-11 ->L_G <-ul 

4jl____lV1 ^l JL^_____ul J>L_w ^ 4_JL_JI 4a_wl__iVI CjI j jjjuJI 4l_L_b 

4_U_.JJ ____ Cj|j__Jo _j|jL_-'V m mtl 4_S__-_jVlj LqI__ d m 4__ol_S_JJ (4jjjJ| 
dJUJL-w _^L_i__»l _UL_u — «_ul j i L4J __Ljj>JI L-cj^j-J! jjjtl Jj^ _ys jj j_Jl 

^jJ--! ^lj^t l-JLLaj lL ^>\ 4JL1JI 4__,jL__L1j 4_JL_J1 4^L__VL> 
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Cr^ J-*Vl ^tntj Li_-» jcJUJ ^LU l-jLdcl £jjj (jf (jS-<U I^LjJu — ljjI 
(__JJ 4_>-l_>Jl L-UJ-> j-3e_Jl ^LjjO ^1_L-__i <__L 4__JjjJl £____ *)Lu1ji — (jua £- — __j_Jl 

JL*JL1 1_jl__> ^ jLuuj ^ai __-_-_- tij^o 4u__1jjJI __jL_jVI ___J1jL-j < I^uI-kj 
_-_-£. i,,U"H 4__LJL1 -cJiLuJI J-l-^J^-JJ J>l_.jJI <jJu 4_*_J_JL1 jtjil ^ljL-t___.L 

.^JLtJI ____ 4-ul_JL-Jl 2j3(--JI 
SjLuaJI Cj I j__1_>J I 4_?__- _____ _JL_5e__ ___S 4jjjJJ1 4 1, ._ _H Lx__uf <"< <t L V Vt ( Jj 

J_- J_U 4jj ___>JI -Zjt JLLjJLI ^IjlW ...V (jLS jL_Jj lOLcjjjJLI J -_J__J3L_JLj 

£_J__jJ1 4jLjJj 2L$_iL_dl 4jLj Jj-o 3jL__Jt o1j_Ju_>Jl _-1f p Lx____l) __j1 j ____, 

cULI CjjJj _-Jj (-IJJilj (4jj__!l S_ij_*. __J_ CjjjI 4-aj — l___v j 1 jJ-b 1 ^jUrtll Sjjjj 

^Ijj-^JIj (jl ___V1 4_*_l__> _.!__ j — iL* J-^-_-_o jjJj U--t 4jj_JIj ^Ij ^tlj 

4jl3__JI CjI j mi-sJI ^l jjt ,j-_JU _---__ tL_____Jl ^JJ Cj.il L»£ * L__oi Cjl jjJlj 

<■.<.! (II j 4jl_iLJ1 jjjUH J CjL1jj_>JI (j-aAJ Cj J^oj t Jlh . tl J__jj jJill SjijJ J_La 

4__a___j 4Jjju Jji>. ^ j-i_L__J1 __J1 ^LJjJI jJe^ L_>3 ( L^jLudI ^jJI ^ <, nll 1 

^__uj t4 <a,_,S»t1 CjIj Ja_>JI ^1_L3__u__t j-A _> J_j->Jt JjJLsnJI oJlA JL>-1 (jL_j . Llh.i 
4J__j___J1 JjJ-> L-5jj£i j _p_jjj_j J5__>- (j_« Cj 1 j__I_->J I _> J_-b __i__ _jj____t_>Jl 
IjLA (jjSLjJ t4 «^j iir I ^U>J 4u}_lfi ^L __VI _yi 2_i_____-J _l)L_-j_>J j_>.__JL1 

^jjjj<--U ji 60 - t__JLjfvJ1 _yo 3j_iLu_J1 LoLc 3jL_c ^L — .1^1 

__J3 _51U" Ljj l^t.tt.jjn JLaj 4 ojff»t1 olj — l___>JI __J_G ^LuJ ( ;< nr j i 127- 
(_^f CJ J JL>- L-UJJ j_i- _f I _>_-Jl>JI l^jlj i J-* ^j1j-J-t__ £j1jJUj Jj — i>J1 
. l_j1j_Ju_>J1 (jja ^J-JI I JLA _-1r tL_____JI __Ji 4_JUj Sjoii JLt_> _^ Jjj L*_-> tjjLSJj 

__jl__VI dJub (j-aJU __-___Lc. g.1 <>> rt.U ___3 _jl JlLJI ^jJa _]_«___] L Cl-_xj J _Jj 

J*l ^yic JL^- JSL) J-o_*J JLa-JLl I JLA ____ _--<J_*Jl ____se_JI JljLaj t4 jf IjjJI 

.4J5SLoJU ^L-JI JjJ-J-l (_-_-! Jj___L>J1 

Sjj_-£ JLsljJiJ ^j_>.Vl __._- ('ii^ JL-__3 4_>." 1 1 1 4-i_-_ljjJI J.u.-? L>d I 1 c] 

Ajulm^ L^jJ-JJjjlj ^jJ^-L jj__. I ^o-irt^ ^_u _i*-p- *4_» J-JI jlj-11 ^»1..\ V7< 1 »1 _yi 

oljJuaJ 1 J^ ( ilj Lc-4 t l_j L j^__LJ. 1 j _jL__J1 L J-L-S-.J I J_t_3 J3-I (j-« LoLc, 

J_u_-3-->JL1j jljil £JJt JuJ 4j1 <trj . L$J l__Jj l_jjJL>. (jjjj _j — « 4JLjjJ_s 4_u_aj 

4JLl*_~ t-jLtjjJtJ t(ji rn(n-T-"i 4 c LaJ-C. Ju ________ ^jj LsLc 4ji _LLi 4_o1jL_Jl 
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L0L4J 4_LeJ i^U^J l 4-4 t _*1 jll _»_JlA ^ljnj^^-i- *-_d^LL»-l I ^ "i h V 

V (±*.ijw t Jj___>L-%-JLJ ^.-il t M>j l_jj!j \$'<r g"i m Vj ((___*__ *_?! 
<UuI/^U L±>-jL>- Luajjju _4x__jjju ^jj itin'^ <j>^Jj * IgJ 4t,, <m11 __1 jlt J^-aj 

. LaLu 4j J jjus (Jj^^L^Jll 1 «> *r J j 4jj jJI 

^-UJLillt £»VU_4 ^ 2U> JLt1 2buiVl f!_il*2uil 

Cjjut JL_ 4jt jJJ j_jlJo_J1 <jl 4jlulll L_jVLa__-J ____ jjLjLJI ^UJjlJI j jjju 

(j-jL-JI £ujV!j ^IjjjkJI ^LuVI SjLjj jjOJ*o jj <4_ixu_Vl 4jl)L 4\ajjJoj ^ JLtJI 

l-Jj_>- ojukj t£j >J1 (_____ 4jjj_Jt l_jj_-_>J1 (j^Lij ! Ju 4 jlr a i^lj Jl> 1___ 

(> ( (i ,~nj __J_ 3j jJI C_4-__l lu L*_C — u_iVI 4_l_>_3j _-!__ JLcl luj Lgj _/ 4jjlUa 

^jjoju 4.jUf _-__ L____j1 LLiJLct cuj (4jj1jJ_>J1j 4_l__1jjJI <—>Vj <^>Jl1 l_jV*>I lm 

4jj_c.'_'l il^n-y j fi tjj t l___jJ 1 j lJjJjJ I <j « I <i<jkrt"wj <— ^jlj u__>Jlj j-j — -*_Jt 

La_T — 4jjjjJI CjLcL* tiiV I j_4 4j _uLu- 4_c,j_>J 4_ul_LsJI -iljll ^j^Jjju 4j_jj___j 

,<u__»jjl JjLluj j-C ___J_li_j ^j-Aj njl l_jV1 L_>j_-jj1 4__jjJ_> l_jJL_v1 — LcJ — __ j_b j 

. ^Jl ... JljjjjJIj < . «jl t"Jlj 4-j t jlnill gj** r (i J tj JUajt."Mj < *ijri«r"itl Jjji ^ji- VI 

3j-j _u_J1 : Lj-_b j 4jjj_JI CjLc L* JjVL} ^IjLtJI Ja___>J jL*L_ujJ_> l-JLlAj 

jljll ^y-ojju 4_lc1 t J,, ( yi 3j"j i » 1 II 4j|__-. _--3j ^(^--il t I pjIiOjlj 4-U-.I t m,iVI 
4jjjjJI l-jLcI « Lt,<y\ (j^a 2 j j t ( s> __jL__j_>J ^4_uIjj_w CoL^ 4_uLlj) 4_ul Jl*J1 
— ^jrtt^T t 4jLui 4JL>- C _-Js Lo! — l-uc j jlri > j^a 3jjL__j__JI 
4^_-_5tj — loiII __j\-_-jj>JI d.ltl _ys j-tXj j-l-1 l_jL__j->J 4_uI_1j-JI jl jll j___JjJU 

. 4j_-I t miVI 3j*ti d jtl 4 jl __j. 

Jl__j t LaL_- 4_t__I/lj Ljjj ol.cj ( ny j_l_ljl _aJl j__J_Jj-L_JI (____ ^ jJt_L_uJJ 

1 i./njju 4j3_jjj JbeLaj CulSi (^-jJI 4\jJj_ V! (ja 4_uL_b oLj-c-T _!____>. |_Jl^j (jSLal 
Jjj__->JLt (j_-i %35 j_*u jl jt t -AJ iiinl ^-IJI 4__lli_II oLjjj_C-iIIj 4jjj>U 
JMt"( i»1 J-l9 LdJjj An\Uc 4_La jl „ ...ij V j jJuu ^-lUJt ^-jljLiJl 

S^Ljj jiLa I J — j ( J_i_ l_\__b (jjuJ i4_ul_^JI CjI J-aSJ1 -»JLA _____o- ____ 3j_J Jl 

SjjjSJI L^jjJL. ^-JJ IjJ-u LaLc 4_t — jie~< — __t JjJ___j ^l j_*Jt Jjj_a_>J,t 
4j m . .itl 4 t lu V I ^l Jlitj __1 j_Oj I L4S» i L4J (j-_j_t_u __jjl __tjI1 j1j_o-1 (__!__ 
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SL*U1 4-Utt._i--.ff t-M II 


tC_Jj5- _jjj_i__j <_r* j^Lo 5 3-*-J L^____i_> j j __i ^^-Jl 4 r uj^___J , _M ^ >J!j 

(jL_ t<_aj_j>J1 (jy-^J ♦ 4_u\ )~Cu u\ __iVL>. (__j_ L_J I CjLoj r «~_ ^tjLsej __1 ^5Lcj 4 

LliJjTtj (j_j_,L I (j_J_jjJ_JI _j_L$j (__»1jj_>- jf __ jLjj^ *Ijl*J1 J_L_t>- 

(__!__ <J ^nll ^L__ 3 L r , j Lijp! (jjc }_____• c^LlcjSJI oIjujII ^l __! 

. L4; jJyi-J 3jm_3 4_u Ll. J I ( J.i l <r»L>JI <_• tj t n J-Laj 

ij-jj» __jJI 4_3jj_L_ |»l _L5_j uj\ ^-L*-aj V JL9 4j j__Vl _J1 L_J 

V ^--Jl C-^LeJJ 4juUlrt"rll Jjj LaJI (__J__ P L_uVl (^jj^u-JI _j o (jp_ 4_ Jr, j 

4_* __Jtl julU Jl (j___»j (j? U_C * L$_- 4_jjjJJI c_L__L __VI ^Ijl^." ,,A (j_L<u 

jJ! jj____jj__JI ^LtojJI <? J_& (_yOj (CjLjL-JI (j-aJU j_<p <_,__ (___J __ j_3 — ' L4J 

. cjLlJI jjcj 4J_L__! i. 1 11 tij 

j»l C____ 4_uLu 4_ul jjJI jljil 4_>JL*_cj 4j_Ls__U Cjj-t j 11 (jL_ ' _3 .' ' " L^-dj) 

_-JI 4_3L__ VL _4_vL>_IJ Lilj JL>- C__J_f JL_ _£jJ_Jl J_XJL__tjJl 4_3JjJ__J 4_ulj_L>- 

_uLjjSLJL!j __jl jl-J! t.alW ^jjIj_>.j _uLL_J_JI _____ &L___jJI cjL_1_Cj-| 
*t juLJI ___3 3jj_*.jll 4__jj1 j_JI 4_4_t__ll ___i_ 4j___sL>J l ! j-ji (j;j___>.Vl 5l___> jJLI 

,*lj__Jt (_____ ^-.Ij-pJI *|jj_tl ^-jL-JI 

J ! JJ Vj < -.11 ti__JI JLt>5 ___3 j_l__> j J__j 4jjjJI 4ji _- Vl C-<u^ __1 

__ulj>- _w«3 Ij J X L J__ J_c -ujJ (jLtll I j_-b _-__ J-__JJj _4^ljL3_li (_ul jLLj 

__3j <-oJ t(_-.»l *-ll __-_J1 

(4jjj_>JIj 4_jJ_JI _J__3tjVt Lc-kj ^-JajJI (Jt sjejl I j_A c__tj_*- o __x__3 

.4_l>.jJj_l>J! _jL_jV1j 

^u_jgj< _jj>-jJ< a.^/vi ^ui_>.ru->< 

Lukj _^_*^_<j (jjj.v o __J_. 1 ^t <ir 4 _jjL ___3 4j_lL_JI t_jL__jVt Jl t .1 

^jVLv. 4_^l_uaj (jy-J» jil ^MjC (j-aoi* — __J _ya S>lj_-ll 4j5L__->.VI ^l_ji 

j_h j_w^I jJL___JL1j ij — s-^/l (jjj La J-^-LJ ^IuL>__ — _u1 u$JLaj tl — ^tjjJcuj 
.Cj1j-pi_ll ___5 CjLlj-pJt _____ _>j->o _y-JI LUjLejJI 
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*bM)U <U*L_.1 *Wt-*i_-*1 


i t 


d_4_jj,i jljil_ o y> f) ' Jju i_jjL_-o jL__! 3jjj__> 

C-_?_Jl3 ^.lll 4_uJjJI jlj _J_J! j /i<JI l-ALluj^I _dJl> j_i u.! JL3j 

O^LcLalll _>ujJU ^slc j-fcj t — II cL_<u£_j -__5jaj JbJL>- ^olc ^^-Lc l_jI 3 — jSM 

jl £j--J1 J!U 3 'UJLA jjC.1 5xA j! JLiBl ^J-ij LgJ-C ^"l M ^ Ul 5 JjljpjCJl 

♦ |-.Lc juu LoLc <,-_.-!; u_Cj ^JaJI 1 j-a jlj___.f c*J1jLoj -_jL!___r_M 

O^lAJ (jj*-»- Ji 1 ! >• J- 4 CjL-Sej"^! -» J -fc> C_-Jj->>f i t rt*^ t j-VjjO (J_C (*_JJ 

4_ijI j «ij^C jlj 4J <-_>-jj_4--» <j mi a jIjaj L-jjLae-jJl (jlj_-i5 J_Lc ol )Ijj_>J1 

4___u__jIjj oUlj-L5tiJ ^-jcI ^.-Tul -t-t-uuo C<jj_>-f ^oj t^-ll 4 k i u\ jj ( j___Ic<4J 

* L-bjL_o_4 lj-jjuj <j1jj_>Jl jc_o Ji-.1 J 4 * mlII S jLU jJ 1 (j ____I_ij m^jj JLc _»j_^_vl 

L^icL-u 4__ujJ__j jJLI bM_>» <____ 4-ijI joj^Tl 3-jUI <? JlA jjjLj mjJUo IL-JLjj 

4uJ_cLe ^jjn"! 4_jjlj_t_>JI l-JjL_*_J1 (____ 4_*_t__H 5__LU ^JL_0__~__ <__JJ j__j .4l_U_. 

jL«_Of __JJj__j t4___l_cftJll (j^l j_*Vl <____ 4jJLa-"i ,nUj 4_4jLk_i -JLI 4jjjVl 

^j-auis — l___ (____! ^Jiitj t-uilj 4_b^ jJtll ^ iUT1 jjjjl__uJ1 jj! 4_JLcL_J ^JUo 

.<_)__» Ij_4"_J1 ( iih^ 4juL__-ij 
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JUJl-*o ^ 4_* — __JJ __!jJJ ^ljJt- — t-J i^II 4_aL>J1 L_.jLa__J1 <j aj 

i^yKJI 4 rtjUj ____■ ^Jj^JI jl £>J1 <___> l_JUJ1 _-1j l-JI jJjLj JjLt-aLaj 

5jUJLv oLajU a ^.Jj 0_alj l-_Ij -»JI ^lr c-jjLfc7.il lJJj Ojj_»J J i_ j 

4_lj__ jJI 5 Jljull <___£. t___*_Jt I j A Jj,u-t~- II Lc_- (3 *4Aj 

L^ < 1989 r Lc ^jjJI UH ^jijjVI ^jjujSJI ^ iiil^j^l ^ 
_>1 j^j 4-.U1 jljil J}U. t>o ail jjJI f_L_ <___. j Luul < ^,^1 

m-3r.U *4jjS_U 4_pJt L*}L>J! £ja J__l_a_j <jt l g **S <i j 4 i.jta 4 — jj\_laj^ 

^.jIjjJI (jr^JL ^UJ! c-_j_Tj_JI L_aLi-G5>1 ^-Jl <A}'i _£__1 jlSJj ^j J1 
I jla J>L*-. ^ J_-_>j_JI cdJ j_>j ( (DNA) «4jI (jj JL c___jjjJ! 

oL-jya1*tj<*J1j t_jl_jxj^JI 4_j _a_ JJbt-J 4____l3__ 4_j1 g_r <_ijjj_» ^_Ji ^JjJ! 

4JajjJ__j 4__j^jJ,|j 4« „ miU j_i____JI ^ljLcta-uuL ^jJl (___"_ ol uuj^-L_Jlj 

3 ^ 1 . ^. yi d_.uc.LJ! 2 ...A *\\ 


j_l_>L_JI 4j2jjJ 4_jj__j^/I SjSJI <j jj£J3j 4»j iU JL*JL1 I j__ (___* j_oj J J 

4 ji pr ^j mi*> ljBj i nj . I4J jlUU j-4-Jl Ju jL>o __UI\£j i _Ajj^_**_juaJ 4jjf_i1 
jj__J_J ^JJ JLC Jjj__ ^JJ L^-t3j *L_JJjJ jL*L*-t (j_3j*>U jlUll J-4-JI JLiJLsnJ 
<_f 1 n /■> Jt-4jJ1j JjjV <^J1 (j-JJ-Cj (^.Ja Ji~ Jj _£jJlj j-cx_11 238 — ^jjjIjjJI 

(jS_4J £. ~»J1 238 — ^-jjjIjjjjJ lJlj__JJ1 j-c£. 4_fijjua jM->- • 4 ^j^jla 

*t "( 1 1 jl JL--4 ^jL-uJ Ltil^y Jji*jL-J1 6 JL^J (^yjuoljjj-^l j-cJt L-ji <___>. J^o-C 

<____ Ljj 4j*>La- 4jfcj_j j___11 238 - ^jjjIjjJI L_ijL_>Jl 

JX-C JJJl_J (jS_4J 4__Jj__Jl £i_) 0JJ (238 — ^JJjIjJjlU < *1f^(1l J <__. (j-«J 

. Ij Mj-IJ 4_J_l__5jVI 3j_J! 

14 ~ (j^Jj-? 4_i_5 ^._\ V*< 4_^jJj_i->J1 oLs-j^l (jja jjvI ^jj L__ul L-ll <_>j 

(j-*j jLjj t(C — 12 — (jjjj-b j l-2l_J l-JLI jjiajJI jj!»J *(C — 14) 

4. ij % a 4 \ 111*) J>J1 3-^3 4_i l_ 5730 ^ ijJII 14 — (jjjjSLU L___-_J_11 j <tT 

(N - 14) 14 -^j^h-lJI ^4j,jSJI 3i i^IlIiLj^ J_:L-J4___^ 

. LLJl j->J1 L_il ii iU (___! -j^jll 
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^^iA' O^i^' ^_ er--J 6~^5^ Cr^ "JJ OJJj5-JI J^^J 

CjLjLSJI (Jl < n T< r._ _* 4_3- } . ^UJLA 4_j ___J_J (_£j_>J| L_5^L*JL) c\ J^Jl 

^Ic j__>u oLuLSJI _»_jla (jLa 1 1 t( jl ___yt L^jJa L*_> 4_l_*J1 

CL-^IjLo 4_ljLj J-L-tJ 4 i i m < II dJLAj .£_____. 1 14 — (jjjjSJl (j_-i 4J_ul_ 4j __j 

Lo (j-u ^_jl_ (jj1j3 _____> (jjSo i.^m^ < L:T -»_'I (jjLSLJi Ijla ^--s (_jj_ 3l___>Jl 
4_iix_*J 4_5_j_j 4_j___f_j Lc (j--jj ^M-st-^M-^^ 4_s_i_j 14 — ojhj^ Cy 6 A ' v ^ ^ J 
< __>____ j i^y-sJI (jj-SLJI I jla (_;._* 3L_>Jt ___3jjj ^-jb-. __U_ j tjl r< ( . _M 

______-] I J-A-C (j-«jj l ___J (j^L__t| ____ 14 - (jjJj__Jt 4_J caJ IjLLJ 

oJLA ^LLo Jj--U (jL_> cr->-Jl (jJ-SLlt I JLA 3l_2j (j-^j *- a>fc (j-^r 1 * ^ 

JlLo (jy^JJ (j^y ("lt ^Lj-^jJJ £»j_-b (jt jl ^Lc 10000 JuLA <-< + U>4 dj_3___Jl 

L a^__i_uc 14 — (jjjjSLJI ^-j. (js^TilW jt jl_Lo jl — ujj ___p~ i4J___ 20000 

jc_jjl__JLj ___Sj_*j 4__ujJ__JI oJ Aj 1 14 — (jjjj__JJ ______JI j_a__ <j->aj o ^ 

JLJ Jl_>_JJ 4 <_ylj _1_T 3 J jL*_i_fl Cj _M 56-4 ^jlS ^jJ*LJ _*tJJ t 1 4 — (jj Jj£j Lj 

Lfr*-x.<>->. cLt_-._ , Ld 4_J__ ^ . 4_^_jjL_JI JljU-IIj oljLj__»jJl1 j jLj>U 4 LajVl 

CjjJLl JLJLJ J-4-*JI (_-_- ( JLLJ 4__ jjl <____■ 4j_C- C-uL_JJ 4 1 J r rrj Lgjljj (j_J (Ja-^-J 

. dj_L_rL_L- 

__jlj__i_u j-3Qj _* j. <i_ll (jjjjSLL! (_yjl jl!I Jjjt__Jt I j__> jl^LJL j__jj_>- 

j-C < Mr<T_J (_7--Itj (j^jjjJI ^L*___VI (j__tj_>- (_^JL>-l_i <J_ai____Jlj 3jtj->JI 4j>.jj 

^yJS-La i_JI _>3j_Jtj 4_jjjJ,( j 4o-^jJJl_5 (Jj_>- _*1 jt j-_U 4-oljj tn\\ c y___L____>Jl 

. __a_i_u_Jlj Sjtj-sJt CjLwjJ (_,__ jjxV*i!_j j-3L_j (jy-Jt 

2L-J_JI L_jl\-. t <.U.1J< JIm ^ ^LojII oL^U^yi ^LVjkTl_,« 

'(jr\. o ' u -- (j-Jt i iUH J L-e_4 ^-i, 4_LjjII CjLc L____Vt Jlc______I ^ , M Tt.h 

-ij-»-j 4__j_*_4 (_-_$ 4jjJl!1 4_* — _L _M ^t JL__j uul (^Jjlaj (^yjL^a-t-* t__3 JjVl 

__jl_Jt J f jJ_JI JJJJ____J1 ^-1 JLJr;^ . . r rf-J 4_J __L~ J jjL>__J (j___>o ( 

jl Lry-^ (j_sj_a ^-^Lc __j_ 4_jjjjjt 4_t___j _*! ^JL2__1 



i a C __.L___VI J_>L_JJ! J>l_e_n__V ^)>U1 (>ajJI :_-_____JI ^^i- (#) 
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CjIjIjL-s jjja ^Jj-u ^^jJI 4jij mfl 4_t __/_/! ^ 1 JLr*_j uuL> Lol __JJ_i ^clu^ 

^-j-tj (j-jJl 4_*___-J.t jul Ui ilt ^l jLj_Jx-__Lj i l__ul i_u j__o Lc£* tSj jJI 

£jj (J_s £j_-_jJ ____j_l_jJ (j^jjjJI <_ d-tTL> l__5jJ_J Lo (j-ol i_ul (^jA <j-jJ^j} SjjJI 

:3jL>. ^.JUi 


2U_ 


iii^Wirttl j-*-_ iiij fiitl 4 - ni-fLj ^j^J^» nutl - 1 
l^JL-j 4__i___UI ->ljlt 31 j_o-t (jic 4« M,Vt _> Ju4> _»j JL_Lo __J| tjJlaj 

cU — __i^M ->_A-$J 4_-JL-it_J 4_jLl_____I (j_al i,Vi al <t-wj__ l__2 __i_j lJs-AJIj jL_____j s _M 

^JLs-j __u l-£_l__ _) ti^ - 11 t j A Oj?-*~^ 

^-j-a-li.M L_JJ_i JLlcj t 4jlr ___t _I__Jt *.tj_>J jIjJJ j____jt_l 4_IL>. 

4_el__i L4J ^LkjJI (jt (.Njy ^LL_-_Jt j uS jl ^j <_. __j_>.j ^J-c 4J_^jl__ 

4_JL__ 4_jJu __Jt 4_* _-<Vl (j-sl i,V*( al ^JoC; LgJjJLS (jL-i __JLjJLjj i4_JL__ 

^j_j_u _>5->- 3 Jii-o ^L___jJI 4_IL>J 4J_j___.j 4_*_t__>lj 4_j_7_j j ,r,u 2jjj__> (^-.U *"> LiJJju 

-(-uL^-Jt jt titjoi. ^-jj jl j_-_J? jl 

te) M 0) 



ij-tjji ji j>---> _>f j jh*j (jj? J _y J^jJ' ^L1___J (?) ctJjj^I ^ 4j___/f jj 

i 1 " ' , ' . ' "^ - j-jjj* (-^) 4_J-jJIj ( L__e L___- lj___5i j^j__xj (t-uj 4_u_xJ 


6_w)U *M_*»_i_.1 

'(_? *> jW?-^ (jt^ L^ «- ^ -' ^ - ^ --1 Ltiaj I ^_1_W_u__j L^jl L<__- 

4_Jl_L 4__j1 u_ _oLa ^j^a 4_c.j_>. (j__»jjJLl Uf } ^jJLj 4JL>J! _»JL_b (_-__• 

<w>*gl1 3^?"^^ *L-i__el JijJ 4jO|j cuj Lo_4 ^jj^LJI (J_La 4__L__J1 

j_4_>JI 4-sr < ft *tl (jj L_-t_J->- ^ljj^l fl? £j _JL I g_uL___>j (^JLa J — JjL>o^ 

j»1 jG*_1___1 ^jSLcj ___Jjl_j . p LLl 4J9K __jjL_u 4 1 <i V r a 4_9_j__" cj! j ^o-ti^JI 

jl vVo _i 9_>- J Ju jLreJj J I t L*_oVL Cj L>- I J JO>j JUJL_fc_-J 4 J *M f ntl 4_*____Vl 

jl i4j_jjL*_-i jj -u 4 * MlLo ^ . i < ^li-u <jL_> ^ ,<H-»Ji (J-i-l _i 4 — jj Jl*_o 

L__b . ^__La 4_C ij j jl 4__L_- (___£_ La L^t V m< C< )L_ol 4___3____3j (jL_La JU Jl>o 
____jjL___*J1 ____ 4jj____>. _ij_3- ^ (j__ _________J1 (____ 4.jm 1 nll 4jl__oV| ^Jj^lj — (juJ 

(j^L__-II jlj__u La i ^L____J! 4_eLi5T jujl>uj 4_t__.Vl ___ja_>J1 oLL^TJIj 

.^L____*JI 4___jL____fc (j___j_>cj 



(_-__• ___5*}L--**V1 J . 4j__1____JL 1 4_t_i__Vl ^i___/L c___j_«j j _u_>JI ^JoL-JL -OJUuLo 

jljJLI j i^>*U ^ *ln fi xa joj < <~t~ (jLv_- ^aJij 4j1 _____ ^J_s__j — <__JJ jL^_>J 1 4j___u 

(J___> 4 m - a O^JJ J «---L>.j Ju> jJnj jJLI _Jj->- jl_g_>J1 j-JjJU 4_L_ -juI^J 4_____?___ 

. 1 jL\__b a 4.j t trt 7\ <a 4__»__jj_t_j 4_L___ ^.Jlc. jjj uV« 1 1 ^__u {<u i^\Sxa 3 j 0 _i CjL-jJi 5 
_______ L>- L>- j_£__>jmj 4_9 _i j_j_C 1 jj ts> ^_Jr. Jj_____>J I (____b 4_j_____J 1 _♦ JL_b 3 J — _ __5j 

jjjj jjlo-CJI 4__a-__o1jj 4___J___1_U jj____J1 _tjL_b ^_j_4_>_J r^ijj tf-1jj'_M ^jjC t n t^i^ \ t 

4jj 1 U l, 1 (jL__oL___Jl 4jjj ^j-c <__-_uJ__J1 /jJb-OJ ^jIoj-C 4 — __jL_j ^«J1 \_^Jjj*j ^j 
(^i->- 4__JU 4jL_L_ JU jL>OJ (jlajJLl (j___0_5C taU (J^ i_uJ __iJ Joj (j____*__JI (____ 

.4_9JU j1j-_J1 JL>.t jcJLtil <,MjUU ^ ic.ru 
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%**U1 ^Ul-_-»_.t| Ji jhlt (UriJII 



^jjus^j ^__o_>__J »1 ihr VI >gla3 ^yl!! 4 jtlnrtll 4 i m ,<M -_i__L>U JL__a 


^j^ji , ,utb ^c^rjt - 3 

j-^Llcj CUljJ J — cL_J (____* t___ — st-u ^jJI fd*JI j db L^JJ^' c_*__L=J1 

JcL_iJ! I I 3_j_>J1 5_>li! 4____JL1 jl^ll c_1 j^ISL.^ 

JUJL>- ^_L_ |Afl . 4_>JL_J t j_itj__ , _ Lolj ^j^j^ '^"H t j_i1j___ , _/ Lol 1 * j ' * > 
Cr-^J f L>J^' O— c J^4' — ^uM l__j_- ^ ^jl^r J_1ji_ <_ <S jJL^j 

,i>.Vl ^! j_,V i ^ < * ,^,<tij .<__J! 1 Jl* <>_ %40 ^l^ j <; <\ - 

I JLA (j_* %60 \ $u .,l.u J J< »7,1 ^lj ^gj mi.I1 ^ __*J| »1 i^C I l_____jj 

.<>UH __j__>J! j^JI 
^ jJI ^ jUl l jj j i 1 1 _____ 1 — <__L__ I (^jjJJI ( (UIL (j__ui_______xJl jl_l_j 5 

jJ ^ '^>"H (j-C t Prh^ jj (SjjJI - I jj (j^a Sjjl i^Jl 4_* _J.I j_>___1! ». l 4-" < ... 

' U n"( 1" a (jjajjil __i_. t U < m"j 3j_g_>.Vl <j_4 C . t .!.?.") ^-jJl 4jJj _J1 5-* _.Vlj 

i^ U*/ ^ ^jj-JI < <U1I ^-Js jjj i^i"1I Lof .jj t^W 4jjI__U 2L^_>JI ^ 

L>^^ (3-J-U (l^ Wj <3dJ^> U- 2 - M '^-* — -»JlA <»-_jji1 4_ti_ 

4^l_u_j5b _lj — cj L^Ujj fCu 4j» — _m jljjl __LAj .(Jj _wf Jjj-U a ^JL—jjjJl 

j-_-___>_- c -_j--=> ^yJLI (j__-j__S J-c-C Jlicj i4j___s__ -iljJU j_t___jJ1 £<p (3_5j 4__Ir__-i 

p - Ut a ^-JSj t(J ^^n1 l £jj (Jiij (j^j-* JSJ l^al J_Vi..,_J jljil 4_* _JJ 3jU1 

3_>U_J J-*U__T J_4-*j (^l ^LojSJj 3_>m j^, 4_» JjUI -^jG ^j,^]! 

. 4_uO-Tcj2 jIj-11 j_L_ajJ1 (__J1 4 . 
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tU*>U UUI mW'*_^* _f 


j\_J____j 2jH^vlj Ij-j_,1_C LcLiJlj ^ <i f <ij jLgJ*- (j___JjJLl jjj f/Vi1 ^ JL5_____uJJ 
t<__-J (j-__Jj-U SjjLuaJI i_jL-.1 • Ju^M _UL___-lj Sj-4_*.Vl _____ ^J^jj i{_£j_>J 
(jjj (j_4 *f a LiV^I ^lrw jj i^ll (j_4 JJlC _UL__JI ( j -C - CJJ t jjjl__J1 (j—JjSo 
4j>__I_ _/t ^Ii„V V*ii nl 4__Jj_U (j-uSLc *(_£j_>-I 4,lcL*_ Jui _1)L__jj>J ^jJaJjJLI (j__*jj_j 
3tU«U 4.«, Mtlt SjLU SjjL^tll LaLc. 4_* __! _UL__JI Alr j i4a_j c_J1 

4_x____J_ jIjJLI j H J-»-! j L^jSjjvj L^jujjj j-P^ "£3-*^ jh 1 >j^-<u <_>__ — jl><--- 
L^u^ jujj jf J__j (j-JJI (j^Lo^l (jl (±«j-^ i j <x*ll 4___JL_j ^jj-Sj J^ — l_u L<_4 

c_xj <___) Lal i^iJaj-a (Jl_- L^J (jj>^ j) < (jL>-lj 4jt ___U SjULI £JJJJ 

jl jll J J , 111 iU^ L_JJ j-_J tJ->J (J__»J_-J C___J _-J Lojj i L^J (j-*-- ^»jj Jj — >-j 

jl j!jlx_ujI ->j->-j jj-^tj (jt (jSL<4J j-*-___*JI J->-lj L$__-j_>-j 4_* — __JLI 

JLU J , (JLtil J J J r « H-t\7t\\ (jLj _u_» 4o_L«_4 (jU L_-_ £____* 4j^c,jjl SjjjJI 

j_-j) _L.ua*? jL^->- 4 U 1 ( fl^j L^LjJUsj j LhjlJ I ^j o->o ^Hj i jjjj_l___jJ I (j_4 cL^_uVI 

i(j__>j_3___!1 _>JL-b J c_*J ^L___Jj_U cdLlAj i^j-oj — c 4 — i______j _--Lc ^j-oj-aj ^j 

j U" *f ) ^j 4_*___IJ £_>LU (j-_-jjJLl _j Utj ._- ' s^. (j_?L_uJI (j____?e__sJ I 4__jj_U : La__bj 
J->-t_» 4_L_5l_i 4_v.j_U 4____!_JL1 _oLU ^j-o 1 1 a I L^-^Li- ^jj 3 j J_?e-^ 4_xLaj 3j"irtJ 

ij^T^t tj-j_4__i L-jL*JI jL^ (_JL-i (J-ojjJLI 

j_ju_>jj l*_xj_>. t (jt^J-^ Lij jj 1 L-Jj-ar*<U (j___j*__JL) <_uJ 4_jjLjJI 4_-Uj___JIj 

^_ib ^ t -»j_-i_Lj_<j 4_-_-_JL1 -»_iLLI 4jl Ur i jl*j lj-j->4-_i LsL>JI jL^-*- (^-J-c (j-_-jjJLl 

J__w|_i t jj *Va. \"tj L^jlj j___u JjUt-oj L_bjj rn J_a_>- J-JJjJ 4_» uA\ 3_bLLl jjj_u_aj 

. 4_i___-_%J_ jlj-ll J f^> t II 

L-rUlL) 0 r-tj.^ l!__J1 ^L_oVl j_4_*JI j_a IjwjLST UUJi jl^ j 

L_u-ij>-j ^.jJl ULc. 4-t j/l JoL-a_Ji ^j-A jL4_>J1 1 JLA J_<u- 4_J ! 0 nS33 

j_jJ_-_JL) 4_L_j_. JL-J -iU j d t(j_i_jjJLI p i (jjC SjJiLuD 4_« __l (J---J 1 \ 4 tC 

4j___IjjJI 4J1_5_JJ ( t< imL_II ^___JL) MtU jjtyJi (J-_jjJU JjLu jl ^ AU 

4 * , ^> . t * ^-Jl \ ^Jj^j>0 0 4_« _u_/1 _»_JL_b _L>-| (^J (j -lj i L4J (Jj^cj <-u (J--JI 

£jjj 4 Jrtj^ L-J ^_X__> J_J -»JL__t_4 f_ rj ( nl J_- J_-C i ^jV I >T)J 4_l_Ljj-^ 

(^-t-^Jjj — ____ J-4jC (jjC 4j ^-j-*j (^jJlj (jiajjJI __->- __j_ 4ji __J1 SjLll 

.4_jj>J1 <A^dl 
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. (jIoj-aIJ j\£LjJU Mt"tl — 1 

JuJL->u — L 

~Qr\-*- i\\\ JUjj cUjI (jixJjJLi L-$J ^y^j »-U (jr^! ^-La.in^M <Li^ 4i_3 - 3 
. 4.9 J_5 4_u^>jii 4JUJ! JJJ--J 4juLU 3jJl_JI - 4 

. !j£-j_-> <j__ljv8 _M rM-i ^-Je 4 nUI! jjaUijM j-uLjj *Ar U jl*j_>o - 5 



_£jj_J1 (. < UJ 1 (JUt-a 1j_j_a __ Lolill jL^>- ________ Ijj (^j-j-ajjj ^<a_re_9 


(_£j^_JI t__J_JI 


^r*.-_TJl 

4_i_)jjJI SjLiJI ^lj-al 

( J_tll (_P_»I^_«I 

f jJI fja\ j_*l ^LC 

^_1__*J! (_j_=.Ij_a! 

r ljjVl oL^L. ,>£ 4_>JUJ1 ^UiutJI I 



^i^t^i 




^ajJI (_j__tj_a! 


4jjJI (j__lj_fll 




^MjlJIj (J/\I V Ardi O^Ue_- ^ (^J^JJI i.rUH CLtUI jjr") , „1 


f ljj'-M 4 — *->Llaj ^ -__J j-JS lJij>--l yU_l jj__ — II 4___9L__-Vl_JJ 

(j^sl j-^Vt (jui j_u£ f& L_fll mh*?I __-_i (_£jj_JI l_J_JI J-C-l cu_t_3 <4_uLL_j — l_JI 

(J-tJ r iU,< «.Uttl j_4_>Jl LiM^" Cjt^I <—»M-* tH<JL 1 Ja» t4_uLL_J _uJl J-tC. 

■ \ ^ Jj-JI j>I Jujl i4_J_-,| jlJI __i_jL$_J _/l * L-*o1 jl-___I j mt-CH *jj j |-IUttt 

.4_i_ijjJI 3 jJiJl cLo ^tt JJuJI t JLa___S*1 

(j___tj_>al ^j^J^c ____ (____ ^Jjill L_J_JI ^ JlSj jj-U iL*U li __J1 4 — 3Ll^^/Lj 

jL—cjuJ. CjI j i ntl (j_c Lcjj j fltVt (j^j^ ____JI 0_j___J <j I 4___> L>_ — L_J| 

1__jlc_ JjILjj ^ imai ki ^.jJI cj}L£ ___I_j Ijl julj t Jjl-u <__!! ____ t^JiJI 

4 jj.<yt Uj 4^ j'mKV I (j__5j_*_aJI (__J_ Lg__t __u_TI u. tA . t ^J (j--^^ (j^lj-^^i (j-« 

4j < V mmII (j-_> jrt__J 1 (j___*_J (J__>jjC (__L L__i_Sj *m£j_>- _/t 4 jjjj t t I j 

:^jjjJI <_,U11 4jl_L_JI 
4__jJ|j J iSJIj jJUj ^l U__JIj L_bjl t___j|j ^ I jj V I (j rtjV t__J — 

.<SjlJi\ ^L____cVlj 

. 4jj,UCJIj 4u__j__ jL_*JIj 4u__jjJ1 jJLaJI ^ljjl (j^ij^ mm - 
. jljJ_VI -*-*Lj JL>- oUjjaj-4_l jlj^ij -.JLstJ I l___jL_oj <j^Li__ — 
(j-oljw-I (_-__• 4_L3-__J1 3jj jJL j j t<~ t n t l (j ^jV mm — 

. _>jj_____i__ (jj-i (j--i L__J___Jt t__jL__J_>- 

. *4_>_ 1 j__>J I (j_i_3 Lo -l_-_4^L L___Jjj (jl-Lo (j_C L____faCJI - 

Uttt 4_jjjjC_ji oLL$_j>u (3-i-3jJI (j^jV mmII - 

. 4jj1 <i ^jttl jJL*JI 1 jj \ 4___j_Loj i( 3_i__jJI (j^tj V mmII — 
jjjj___J I (___3 ^ JLa- *..,., <_u M^jJJ^--i_J I Lo L_J I j _£_> (j 1 Jj-3 (j_-- Lj_i 1_ J — £. j 
Jl_*_1__jLi (j____*__j M--JI l_jVL>JI p U t o (^ 4 t mi tl jl I ^l jL_t__i_uLj f. i tn 1 1 

(j_-i 4_LJJL_- ^ljjt «— >j4_-> Sj-ai»- Vl L-l I J M )l 1 1 M--ij 'J^J> mmH (^-J- M^JJ-JI (-.( Utl 
t4_L>-jJjJ Mlrttl L-tlj J t"<tj 4__ L___>| L J,H**<t! M--JI (j-^Utl J_JJJ__l_JI Olj_X>3__» 

.4_uj__»Jlj 4 j i ^jVl L_j|jjt"itl ^-Ir 
ji_^_>- ^_J_ __j Jj^jjjjJ I j>jj____JI jL^_>- (__JI 4 j t U rt„t I 4_»___Vl L_-___u__>t JLSj 

.(PET/CT) 2i____t -^.jdl u_3LAij>Jl 
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^ mjlt^ rt U _>UjJI £-4 jJU OJL^-OjH^ J^&^ ^-y^ 1 -^ I '^J^ ^ '^3 

o-* <_7^_L^3>^ ^j^j-ooiL c_>l j ■Lt^.o.U (3^jl!I jl_jjl3*oU (PET/MRI) 

J 'rr 4_l^1 4.jf L* til oi___j^>J jjj,! ^yaujju ^.Jl 4 >-L>J! (jjj 

<jl J_i_- L^ jJ j_£_J I ^ j & LJL- cjj^oj ^jt.Urtll 4_» — ^l jJ*^ — «-_! 

. LjjU>iJ Sj-di ^Lo (jjS-J 
L^U-j <j-/L3j 3Ld>_-M S-tj-JL) ^Lui*! -*____.! (1-3) 

_J (^jJI Jj-JI 2oLs Jol <TJI 4_u-olie_i 4j__jjJ| BjLsJI j jjtuJ 


jjj) J. <__ll JJjJt J-4JU — -«J I J-$Jj (SjL-JI L_*jj__J ^j-JI L-jL^cj-^JI (jJJ-*J (_--^ 

4__-j_v (jiajjji JL-vL <S .j-w t 3jL_J1 Jol jJ (j-iL__ (___- (123 - jj J4 131 - 

4 i 1 n Jl 4j_jj U i 4j (_ m »*sj 4__,L-_ 24 JL-JJ ^uaJI J^>L j-C j- — <_-ll jjjJl 

jj-J! ^ JLr__u__Jj (SjL-JI J__L_X_j J.C jLg-*- |-l JLstlt-iLi j^-JJ dJL-JI J-_L_lJV 4j^UI 

(j-__jj_U JjLuj jlJI <JLv (_-_3j t 3j — «Jl jjj____j <____ j_>J! — jjj "Jlj 123 - 

4JL-w ^-Js Lot (4_cL__ 24j CjLcL-u 4 JUu 4j2jJI jjj_-_jj ^__JL 4.«,.,m11 4__,j_>JI 
Jij j~j J tr\~i\\ ^Oj ^j JljjjJI j-__>JI (JJjio j-C (j-a — Jj^JJ (_jUt j*> ^jjjjJ_s__JI 
lflK. mJ SjJJl ^»t->- jjj-___jJI I JLA j^JJJ < LiL-JI 4_L — u-Ijj 4nj3j 15 

La 4j*_j_*_4j ( L$j t__>LLLj--_j jt ^l jji ^5 (__al j___>lj Lgj-3 4_t _i_U -oLU j-jjjjj 

jj_vj __fil un^l -dJjL_j tjniii j5 SjLj 4_L_i jt 1 j».j iU SjL-Jl Jol __J jlS I j| 

^yi_>-J JL3 ^pJI (Nodutes) jl__jJI 5 4jL_3il j 3 jUJI ^jjjl SjOJI ^LjL^-JI 


%4 


3_L_jC Jj>>-J ^e-t-OjU (__ i) iSj^ 3 ( ' ) 4_j^ j.i W 4_tfljJ SjJj 3j^___> 
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tb*)U ^*UI -_W!_-__-<_1 

: ^jJLjJI L_iVL>Jl ^ \ flUU-Jj 4_j_5jjJI SJUlU ^---U inV1 ^iall ^JLstTu hJJ 

.3jl_J1 4j9j_JC>0 — 

. 4_ij*. jJjj < <■ M I j 5 Uj t 4_ti_jjJI 3jl_J1 <<J*- tsiTy oVLv. l__jL_1u_CI — 

. djL-JI (jU-3j-_jj CjVl_-. — 

. ^ <i <i t-uTJ I 3jL_J1 ^ vn t Ws ^ 4 j_3j jj I 3jL*J1 J^L!_J l_jVL_. — 
. 4_i__jjJl 3 Jl*JI J__u£j (_j____t_ djVLv — 
» ^,* j jUJI L^jlSLo ^ jr ^yJS 4jJLc, 4_3_____jI Jj_>-jJ ^L-CJJ __jJL-»-j — 
. 4_Loj_llj 3 jL>JI 4j__jjJ1 3JL-JI l_jLL-$--J1 _i_)JL>_jj ^ t-i <H - 

. _jl M ( ..VI L--I jl JL*J 4j__jjJ1 dJL*JI J-j-^J ~ 

^JLuj 4ju1 __■ 4_L_.jjJI _»JlAJ1 (j-^lj *t <jV £ <-"JI Luk 4_l_v__I jj ijj 

. Ij^L-a C,Li^ llil «Ll-sL-. LoLoj »-St4 

-uSjjlII 3-AjlM fL>/v (jL-jLSUI ( t_____>JI £____-> 

t^r-Ji 4->J J^JI J^-j -*JtJJ 4_t_jjjJ1 3JL-JL <jL__> j_j_u (j^aoi-- ____4JU,J- 
J^jJI ^1jL-*_U__L (j__UjJLl ^J^UOJ (_£j-i*-J ^JjJI IJU^J (j, trmjJl £^LlJI ___»> 

j*1jjl l_]L___ __~jL£ l_>| Lo 4j_ ytl 4_>Jj_>Jl (j_4 £_ul <__t 6 j_*_j JL_j *_ L__ll 

^l Jls__, — «__L ^jj_l__mJI 1 JL-b ^ljjj i^j-i- 1 (j5>Lo I (_-,__ jl 4ji_jJ1 ^ 5 4 j n <" a 

^-J-C _* j-Jj 1 ^jj i(j__» JJ-a-- ^--JL Utj ^jJI ij. (_-il 131 — _\5-J1 

^-Jl 4jv.Lv (j__ojJ,l d^_i_u (jr>-r rtll 4_z*__l__ J_L>o^ »^Lt 4j^Lj _£JL4 

(_-_>- >L*J1 __I1 J5-JI 4-lo<^j iV 4_>.lj_^JL 3jl_J1 *j_>- 4JI3J 

(__jJl 4_tiijjJ1 3JL-J1 4JljJ Jl*j 4_^u^JL (l) j__-JLl J^JI ^ljLTeu l-oL 3jj-4-o 

4jjLJI ->j^-l__J! Lal t^j^U LL_u -jj ^-JlC ^ ik>jjj t(jL_aj 1» (__JLc {Jij__>_j 
^jLJI ^-Jj ^LjnJ (^pJI j 4_ti5jJL ^*jj II -»JLi_J LL_u JJ^>*J l_>3___ (l_j) 

.£___JU _i^_JL 
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1 131 — J5JI J-ir.i / i.L) 4jj9jjJt SjJlJI j_jj___j 

Parathyroid 2ui> _jbjt SjlJJI 

LJLc «Laljj! <jj jLaj (jJjJI __-_-Sj_ciJ La-g_a tjj_i _£jj — SJ 1 t 1 <Ult _£_JJ 

<<i^j_jL>JI 3 JjlII 3j_}Ll_-J1 oUjjaj-$]1 jijJsj __j_ }_I_- (- <j i ii j ;3 Ju_*i_~ 

^ ( m M.ti ____ ___JI ^ Ijj-M olL 4J1jV 2L=_tj_>JI j_t» 4JUJ1 <>ju_ £>L_cj 

<_;jJt (parathyroid hormone) 3j3j_jUJI 3jl_J1 ojVL*_J J<=>j-Ut 

IjJajj i__i^yL___Jtj ^\ U* lt ___! _*I __JJ ^-ijjj 1 — t--L__iI U«ll __J_ j — jjj 

SjuUI J j_~ 4_j3^JI ___i 4 rth>- ~ (j-^Lal __J_ _-^J 3j_« ^Ij j _M __L1j _jt __ — 11 

_)__-- JLtcj (j\ __i_l £*Ij_>J1 1j_lK JLct lmJ f J jJ t (jlSL* JUJl>_j _)IJ_ 4_L_jjJI 

^JLc^ 4JL^\ lii »1 (j^u-sj Lo_~ £j — __Jj — __f 4__jjj__j ^-jji! L$j ____! SjLaJI 

ttUll -t_-u-a 4____5tJ La I JL_>J i4jiijJl 4_5e uxJ __> _}J-C- <_j1jl_-J __J- _-_j — _a_J1 

4_J_JI 3jj____JL £___> j_« j_fc L*_C __1! j-Jjj i __i T t 3_Ls ^\ JL3-J __L _£jJ_J| 

.^__JI 4_J[ j j 1 mj _£ jJl j-JjJt O-^- 4 J ^ U~ ___J! 
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^ju ^L^yi -2-3 

4_>- jj-c-* (To99m) ^jj)jS[jJI _oLj ^^iajjJLI ^Utj ^r-i-r^H 1_jl__ — __ 

i JujjJLj jyn-Ol jjJj-l-s (j-C jJL! jj ^cJLl L^L>- j£j^u 4jjLloj^ -Ol — <i_j 
4_^ _J_3j____ j*ljj( -^J^J cj _C ' ( r^i^y I ! 1j-_u<.__i L-LlII jL-£>- (j^ajjJLI j-__bjj 

ijcJtl 4 Ul-w-j 4jj_-ijJl 4 jr jVl (jIsIj-aI jl (_£j- iQ - i J-^>Ji ->J^>-J j| tSjLL-c^ j( 

, jcJLl ^-jS t_jL^jJI -JJ3-J j( 

4jjL<Lo _OjJl_=s--i CjLal jVi f »1 4j ^j^^ir nll I jL-b (j! (^-JJ Sjl uj)1\ j JL>_J 

4IL*_l3 ^j-A-Cj ^jSJ i4 j » U n [ I 4_* tTu^M jl ^ r mjWLulJ,I (jH-jjJLj jjj r/Vi!L) 

jJJ i sCi \ I <j-4 £^1jjSM (JJLIj lll ,.<-aJ V (j-^Jt Cj^L_>JI (J^>t t (J^J^C JaJ ^.-jS 

jL_i_b Lj ^& (_£jjjJ1 ^j/r^-^tl I jui> ^l _JLctCu__il j ^jno Ju V LlAj i^gts^i-y f Vi 

(jM-C-y ^ — !L*J1 (Jj-5 » a ^ 3 I JL_b ^JL-t-j — ___jj i^^y-iLa jJl Cjj II 

(jL-T IjJ »1 <r>r Vl £jj CjLcLui ^yS 4jI <^>f I jjno -bl n"n_tfVt eJUjtSj (l> ___jjJL1 
.gj-pJl ^-Ir 4_l_Al (3^1j jl L__L__y (3^1j J-^ jj-^ujJll 
(j I (j_-_u^xll (jSLcJ V 4JL>- J-Aj — cr c.L.jJI t-_JjJL1 (j-u 4j3j__a__JI ^tnjj 

^-jS 4-lSJ Lo-. ^cJLl l_4_t_e (jj-XJ (^-jJI 4jjjLtiJlj — 3l_i_>Jl j_x-< ' "~r! L^JU -3JJtJ 

. SL-pJl j-a_u___jj (j___jjJL1 L-gJU JJ-*J JLSj CjLlj 4JL>- 
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^u^yi (3 - 3) 

<>> a ^jjjJ&JI SjI cj JljjjJI (J J^l=) ^j-C (j^ajjJLI (j, irs- ^cjj <t* -p* 

j-i «Tm ^LtuJt (^JjC- (JsJ^I ^-(.allj t^t k«tl (^ j^jj-t! 4jjJ-<a — ujjS SjLo l^jtl 

Cj JL>0 ^yjJt Cjl J-_ULiJ ! '"h! 4-__jLd 4u___jLl_J_-£J 

. 4j_i___j^H (j__s1j->aVlj jj.< Hj ^ljj^lj 

(___£} <Li__^j_iJLl ^tjj^l O-JjjLj L-fl\ iVl^| (______. 4jj J -_L4J Cjtj <<«il L-flj_C. JLSj 

uiij juu (jSJ ^U__jJ1 

1 Ila J^Li- (j-4 ^lijj 1 1 ^ i^ij^ — Jiu jl__l jjisljjtjS/l (j-A Ijjj5> J-4 tiuJ ^Liojtil 

JuJLjhj ^\ tri tll (^ 4 A-L-Lrv. jl _> JU_c_v |*ljjl JJJ>-J L_fll t*^* < «1 j ^-»- ^ti 

< i J*l j Jjl^LoII jt *J U»tl ^ l_jL^jJ1 JJ-»-J (j-C <_JuiiSJ1 ^jj Lev_T t L^jL-La 
jj < I 4 jMintl 4jluI/^1 4. In l-o 1 j-> '^J^ <"»*i < ■ < « > J (^pJi jj < 11 (j-iaJU (jx. 

.JLIU Jj.i t ii (______. ^ji-aJLoJlj (jj JLjJI 
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Ju9j t _yU — uJl l___VT jULo 4-_ 3>-*-^ <■**-* Lj JjSLJ. 1 (j_4 (_-U1 (j_olj-<-_M 

i_aVT 4j*Mj (j-* j-Lo (j!jjL>J1 ^-Jr (j^j-___JL1 c Lo JL_ 4__j_j i *>j*a o_ 


(jy^->- 4-c»-}L_ij 4 j <<^J V mm 4 K mi a (J-£ __J cJljLo (j__- 1 j_>a *_* ! <? JLA^ 

(__e jl^-jj l_jLjj__-J.Lj ^jjlaJI ^jjo *L>_iL-J1 ^U_uJ1 (j^>1j «1 j ♦ jVI 

L_jL_tcJ rio (_ >,< cuJ Jl_J 4_l_iiL(JI (JjjJI __£> jll_> I J .. (**!*< M L^J__Jj i( Jj J II 

. Ij^Lus jcJLlj ^J I jj 4 oj J_Lr >i * 

oLjL^jJ*^* (J^^Ij^-aJII (jojy.uuii ____> i jl^ ^j«3 jjj ^jijjLJI t_ ( ,to i 4 j 

<_____ t_jj->o <____! aJLlj (_J 1 jij . JL_i_Vl __ia jiiSl Jjj>_* __jJ1 _-_jJI 

^jiL-J! ^j-Jbj-o __£ (_dJ jl_j t ^U_uJI ___> 4_t_vl^J' cjLjjUjJI j! jj,m<JI 

CjLjL^jJ! __J1 (_£-jJ (j-\-AjL*_J1 jJ_i t_o l2jL>.jJ_j jjjLAj Lo Ij j*K (jj jJ ! 

__*_ j-uJI <-jVL>- <j-4 %60 j — 3__ c Ijj < nrT\ __jJ1j SjjLstJLI ^l l_uJ1 __3 

.j__La_JI (______3j_-l (j-LJ ^JlSJI 

J-&J ^LJ__uJ1 (_y--C. _£jjJI ~* ( r< 1, 1 __Jf CJ^L-kJI lLL-J (j____*it __J , \ n"l «JJ 

JjjL-u _>__ j-AJ j-J Ljj ^J ^LtuJl (___ 4___L__Ltl (jJJj C-Jl_> 1_il ^j^j^ (ViH ^ (Kj 

(j__lj-flLj lyjLLa ^ t_jJ1 i £\°t (jj5Lj (__!!! 3_l__JJ cj^I _*J1 ___* Lof 

(J_3J_*-*3 2L_Ll^2»! (j-4 JU V 4-.L- i J-C.L J1 ___J_-J-<0 ^ J__ (___ L_UjL_J t*L__j|___o 

4 t nia 3_bLcu 4_<_ejJ. I c Li_xj_J! ^jJl Cjbj-i ^l JLit_ u-»L) jjj i ^iJ L.C (Jjjwl 

fr Lt-_t-t_JI ^-jJI t-_j|j — (jj t ^jjjjK"fll jl 1 1 1 - ^ j__j jJV! 3_il 

c-jL^IJ^Lj 4 U n jj I olj_yJt-Jlj CjLjjjSLjJLI -JJ^-J (j-^ 3 ct-^ ^>^L) £_4_5__jj 
d)VL>J! (^aju u — 3 67 ^ jaJLiJl 4 bLloL) jI Utll _, fl ( ____4___->j_ll 

.4.1-jai oLL^j^li: 

(j-o SjUju (j_?LoI (__, — 3 jl Ll«____j_o L^_J_-jJ l __5j ^ljjS/l (jAaj j im" m 


-a ^Lj^LJU ju* CJJL=KJJ iL-jLjJ-J __X i_aJ 4JL>JI -tjLAj t(__ix_jVl ^JjJI 

(___» ^j^JI j m, u imL-VI ^jjJI (j__ 4_JL-> j -_JI L*>UJI (j__ju (JL___j1 
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t-wU %**LJf mW1-_-_-_! 

(^jLoajJJI JjL__JI jI ^jJI __J1 Ji^tij tL&j^Lcj ^juJijI Lj_j__jjjJI jl 4_jJt 

£-_J-J _>__ 3 Juju (j_*L<a _* 4jj1 ii o jlll j I 4 jj_<sjjt 4 jr j _M (jjjlo _>__ J__^_>_j 

<_i__Vi 



ji jJI 4-j_£> ^jLj Wf3 O^lJ ^ oWo^ — ' ^lhtH _-— I • <*i>t -t — (_JL 3jjj_o 

« I» (Jnjjj i-^Hj -j__o1j j A L_S J_>jJt 4______ (j_4 j__- ej — :>J J__>hJI 

djuj^jj — __Ji ^JJ j»jJl Jj--j J « T» e^J^ (**-^_) t^, — — «V j 

(^r^- (-■) 3j_j_- _J _jj___Jl Lal i(j___»_l JL*J j__y jJ^_— - J-~J t4_s___t _'Li 
t(j_OjJLl j__*J L__j (jJLrsJI _L*j __J*_j j___L__ Jju i U rt" t"i <__-J1 5jj___J I 

J^-jJl 4_____ (jja ^j-^ (jt- 4___II SjLLI _;_>_ (_s SjLij j-4_-~ 5j3__Jlj 

. ((J_lJj__ ^4_ .) CjLjjj—jjo 4_?__u_ jl_v cjL^jJI SjJj J— 4jj ^Jj < < i j T I 


^..oUtJI ^LWJJI <__Jj J__3 ____ 4_p_ JJ__ _jl L>UJI (jJJLj <___LL_____I I jlj 

. J-JJ J-u __ ___- jll jl 4jjU«i Jll JJuJtj 4_ jJLST SjjjLC. <jjj_-t (j-l_I _)_*___ 

j____u L^jL_ ^jJJ jJU__>s Jl_vj I j|j ( j_____ Jl_3 (j-*La V! (jJJj __J| L^J j___j JL_Cj 

. jljj_*JI (j__ll (__!__> _*! |*jj-I c j__jL___*JI ___j _____ H_La__ Lajj (jj__j 

4_j_vL____o CjLjjjLj _JLl_ CjI_ 1 jl La JUJ_>_> _)__ ^ijjVl _)__a____-__j -UCJ 

^jjJJ (__ljl _. <__ __l Jj J_>J _____ -JL_LI (,, ^jjt-ill JLcl <_uJ CUjj- I J_v d 

__i_ L_>jl_t l____j____j 2JjL5e_4j CjL_Jj__JI (JJJj* £>L___J Ji-JuJI jt _, miMj.1 

j-MjJI _jL_ *4_jjt __-u_- (_jj _>_, < ff*t<ti jl__ jj_ -tuj-ijji jihi j <<j-_jjii 

. _jLjJJ_J _JL__> (JJ_sJ VI __j___J j*JjJI l_t^_ ^>__l (j_oL_j I J_di __J_1j_>Jl 
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jj-i^ SjLc oLL_u^AJ! jL=tj_<_t/L) (_yal_«_L_jVI , m,U ^yja oLjjjLIII ^J__jj 

. Jl_& (_yC,L*.LTu! l__>L__uj 
«L^jI — ji^i 3 jLa ^l jitH — lxjL ^jj__jj^jj| jjj_____lll ^l JLit_J 4JU- 

(jjjj <jl d j" \ L_J_JjjLjJl (JJoLL* (jjS ^ l^ 1 l^-i^jJ j jgt^" L___*jt L^jj-S 3 J-^J U \\ 

jj£jJL-Ji qj& j_t^l «*U^"n n"t SjMUj ... LM_%. (j_-i ^ Laj oL^jLJI 

f j_A11 j<v ( mII <Ujl__J j-j^I 1 jJ^jJ (j-JJU Lc_4 



(±-jJL>JI ^jjjJjjaJI ^jjj___IJ1 j_1 JL3fcj__oL) j-LiojJI ^lc --_L-i-a 

jji^H 4jJLc -oj_v ^Utj (jjJl 


^ Jj lL=_____ oLjjL_J1 oJ L L_jat j^l ^ ^ jjJJI < ,,UJI ^ jl_ 


JLaj l_j_JL>_j JL3 ^\ UtTI l_jLjjjLj (j_C « ^ ^.<JJ ^jAjjJU 4jljL_o* 

l£J.3 j (J5JJ ^__-__o J_a-__ ^_JJ LlAj «CjIjj — lm ^.Jl J-t---J JL3 3JL4J ^-JL-^I ^jjJJ 

.^jill ^l jjlS (j^jjUI I-JL4J ^Ijj^I <y3 

{j£jLaj5CJ1 ^OL-J! JJJO ^JLd ^ijjnl ^..9 (j_^j_*__JI dJJj a jJtJ — _--- 
(^-Jl 4_j — ____JL 4JUJ1 3 jj t__,f_. (Jjua JLjJltkj l_JJ JlSj oL__-^L__Jl ^ _»j — _t__. j| 

J i n" 1 '• 1 1 (j---l (J-_-JjJl1 
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^UaLjjJb ^LLuJjI^ Sj-uu^JI ftia*jM jj^o£ ^yaa^uJ 

^ !rt t.a (^jja 4jj9l£ (jy-Aj i 4jjl_*JI 4j» cuS/l -^I-C J-gTi * j jj i n^ll (j^ajit <__J 

< (jroa JuaJ 1 j ^ JuJLj SjjJLuaJI ^Ub-tJI jj f,« < \JI J ♦ ,> I JLC L<v___ jj — ><X II 

j ir. c->JL3ej La^ jjSjUI juIjJI ^l irttll jj43eJLI 4j>oLLJI jjmi^H t__U a-T^ 
(^jusj^ jj <-u5> uilJa^j ((^jjvVI <j_iLl_sLjjJIj ^JlSJI 3j _» ^ir.^j (juljL*Jl 

(j-ojt^ ^L1__-JI ^-JLc. (JjjcJ jJI — uJLl (jLa 4_ii__j * ljj>/L_U VI 4j_iL_JI 
(^ 4___3LjjJI t_ij9jJ iUrt*4 Ij^j^ 1 ^ irnj V m<1 jJlC £L1_hj <_--<J! jj Ki^CII LiilU 

jSLiJll (j/^ mhTI ^J-cj L__ulj mII (_-J-v £jjl __ ( 5jLc 5 jJL 4JL>Jl l_J Lj 

.c_J__lcL-___4J J^L-^ j_<ji_> (__JJ (j^JjJ (j^JlJI Lj_jj1_j 
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(3^2 Ju j_i____u al JJaj <j! CjJLstJ J__ S^.j^ t_jL uu^ 

j-jl_u 4JL-JI oj — £b ^jjs^ <4 o l^r ^j >- j| ^L____JI (^Jl>-I 5 j j.*."J 1 c 

^jjJt — ___U (jUs *JL>JI _>ju_ ^yaj (i^i^s (^jjj I *-< < L>L_>J! 

4 n Ui 1 1 j ^ l^ilj _4__t_j___x-j 4JL-J1 uJJj (j^auit-iio ^-Ja JLtL___«__j ^-l U_tl 
<j-4 j-jj£ ^-J-j i4 t miU 2oLU Jj i i^iii a I J^>-^ J_*jL ^_jJ1 (j^aJLu S^LjJU 
4j^xj 4_a__, ai tjj^J (Jjj-k — _-JV1 ^uj _oL__ CjVL>JI _d_j 
LJ_> (jj^J ' _}1_1-_-jV1 JJ__*_jj j-j<3-A ^jJ^So jl p i ni>JI 4 tn r dI^j 2 Ju JL>. 3 j_it t<o 
U Ju ^ <i ln t II -5-j — *J1 _^jj5vj 3_sL__L ^j_oj 4_j^L>- L^L>- ^_x_rt_u (Jjrt_JL>J 1 

cjVL>JI c j__ulj ^-Jaj < L_3cjjjG j-^j-U ^L>o1 ^-J. 3jjQi! 4,nU i U ____l jJo I r^a 

JJ^ Ju 4_>-L>Jl LaJLlc j_4___jj CjI iif li>io <__j — <_«j Lm» I JUk CjJLstj V 



4 ■■'■ ') ^ 4»*___lt <>jUU jjSt jj ^ JLC ^_i__ljj j^^aili t__Jjj_j 4j_U ia ^j__> 3jj---> 

f Lta-Jl £jL_W S^jWjJt _L>i,,.u..'Yl <j-_IS-J ^-au-^w-tJ 

LL_>-1j CjL>-Ij_>JI J — «_jj jj ___\Jlj Cjj!^_>Jl_2 4j_jj_«_-i c_jL 3 J_*J 

4__J___U ____ — <d____j| J*\ j < g 1 1 g-jl — _-. ^Utll qj-CTu 4j_jjjj_ J o j j__ c_)L __■_* 

__jLx__V cul jljL-J! jL__j___VL .l^-Lu £___ jt L^liitlj^.-JI L__iUVljo>L___tJl 
L^L>. __JI 3 j<it^tt l j-uL 4__* — ___Vl _____ ____ L>L>J1 <jA*j J^___i 4 dJjJ*^ 
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4_st____j VI l_JJj ^^-.stJjjG j-t Ur _jj^_-j j^-JJ ^-ijj Lc^* ( jr -_i--jJt gc_j_L__xtt ^jljlj 

^\ Ulttt _jJ^5_J 4Jl_>J1 dJJj (j 1 hmJ Uf ^yJLc IjtJjU (_£j_l_>-_ V ^ylJt 3 JJ>. jJ I 

.(Heterotypic bone formation) ^jjjj^' 

LoVI < . , u mI ^j->-1 CjVL>- (^i-j tu __>lj_cl 4JUJ1 ^juts ____j — __aj V JL3j 

^jj jJt ^-jJo jJtl ^ 4_JL__ 4_j l__j (___9 4JL>J1 lLUj CJJLsoj t 4^jjedJ 4___L__jj 

^ ^ U**tl ____Jt (jj_\_<jj ot jJLj (j__>j_>JI t J_____iLa j^-JJ-J 4_>-tj_>J u jjt_____*J 

. 4_>lj->Jl ^jLSLa jtj_fcj JUJL>J1 
4 i m,"i JLB ^l 4JUJI lLUj (jnj-y uii (____ ^LlajJl ^.k. (JjjJl ^mll JLlojj 

J_l___J Jl)Jl>o (__!-_ (JjjjJl ^jjJl £---11 JL-li utJJ i^-1jjVtj L__LjLg_JVI L^JL__tj__J 

(___v1j_>J1 (J_vJuJI f*JJ ^Jjla J Jj V<t f*^-a JujL__ll 1 JLA (jj C__.lv t £J — _-__JI 1 JL__ 

1 JL__ n (jl J___ (j^lj-i^Jl J_vJLjJI f^4J jJ 4_jj Cov t j_j — lacJI 1 JL__ JLjlo_u — c_V 
i4jJ_t__,VI 4JL>JI (j_-i dJL>. j-tSH 2__uj-__jj 4_uj_Cj _oLc) (__Jj I JL__ m^jJj _L___ tnrt l 
•^U"...m (JjjJI ^oill (jl 4jjUJI 4_t _l.Vlj mJj jJl ^tnlt j-J_iit-j — <-u\ (JjLaJI j 



((M 1 "l) *5_--jJI 5_je-__j V _J j_Ll__*JI (j j_vJ _-J-*J _J_UjJ. 5jJ-(-_s 
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oyh^ ^__-__-Vi (4 - 3) 

4jJ_3 ^ljjl 4jull_ij 4JL>-j--i _1j_L>J <____ (_£jj_JI -_J_J1 jj__ u — jL^ej 

(^JJ _£->jj a - 9 4JLv (jr^j jjjJI (jLj — __JI CjLUL^. (j^jie — _i_i ^JLitU — i_u_) 

i_oVj-1j C_L>-!j->J1 u ____. 4_JL>JI _>JLA C_jJL>. 0_fLx_j_--! jIjj^—jj <3l__jJ1 

3 JlI (jljjlnll JUu LlojIj i 4jjji_> 3jl>j jJj-__J1 (____S (__.___> jjl i__)j_>_-j JLju l_1J_X!_j 
.(_£_>_*.! l_jLu_-1 3jl__j (jtj_L__Jl J^Ls- l_Jj_>o (jjj ^j^a 4i_)jL> 
-Ojjt ____ Ollak jl 4J__Jjv (jj-CjJ Cj jJUJI l_JJj pUr Vl J>lj___J1 (____j 

CjL__J_>J1 dJJj (jx ^1j->-t (JjL__ui_j ^ j t(j__>j_»Jl <*Ojjl jt (__JL_i __J1 _J_!jJ_> S/l 

_> I J (jujI c_u u-J JL9 i^jjJl _-J1 J-l__j (jl _-Jt y JlI! 4_t_s — ujIjj J_«j_>__j 

l__j __j JL9 Lo '.^jCujJJ 4j_L*JL( 4jjJjJ! _>u1j — l-JI ^Jj-5 (j_a J-~-»l jf J — _*-lj 

L_JJjJ <3jL-__-JL1 (J-jlj L-Jl jt (jLjJ -~J1 4jJL*J (_£ jJI c^_3-JJ ^-jJ! Jj_t__SJ ^ JLC 

< < ! Ut> cij^ 4 jjLL) -JL>- j_j_l*jj » -_jj __J! (j^j^e — _i_J1 < 1 1 1*>T L_j*_fL>J1 

cL__Vl (^-i-lj i<j_aJjJLl jl_2j)f L^x__-pe — -___ JL- (____ j_jj cJI J_-_i_-ll 

(JJJj JL>-!j (4__iJL_L (j_a L_fc._j_»-j (j-a JL^LjJJ (j_3j_*__ < . <IUj L^ais Lcul.- j X nitl 
^Ijl_*_l___L ^jjJI "f i*i * ^lj^Lj t—J_J! JL_t_u-jL (jj£u (j-_> J_?e-_J 1 

^j-ulj-jJI __JJ (j-__>Jl JJU J<^ll <_J_UJJjJ CjL_jj_-_J -Uj_3___-4 ^Jjj_A__5-jJ! _oLa 

4 <_y IjJl (j_fl Li ifv<.**J t1jL>- 3ja_L___Jl 4jJ_ojJI C_!j_L- u_JI (____ L_k_0JJ 4jjjjJ1 

. 4_JjJ1 (j-« 4__J__5e_U ^tj_>-^L! ^kjJI Jj_LOJ 
(jLj--!Jlj ^_Xju (j^IJl »j->Jl jgUj(j-ulj_i_Jl JL>J ^yS _iljU__j| -»J3-J Ju-Cj 

(j;jj-_j 3_iL--j jLj_JLJI _jljjj n-J1 j __-_■ I * Ca\ L__tL__j 4_t_5 _^_a_J ^j-a-_» jl____JL1 

4jjJ1 ^!j->-! ^-Jl ^-J — 11 J J-L-3J J 6 tnt tj^jJI -s. — (_uJU JLftj jl Jj-9 j-i-T _>__» — ___3 
.(j^>jV iVitl _-J-_ ( MjUtl JLcL_aj La £< i1 j_>-Vl __JJ__t 4jJ^"ltl 4_(_u1jjJ 
^ jj j_j_____J I SjiLcJ JLjjjJI (JjjjJ_> (j_C (j___JjJLl (j___-_J (j____*__JI l_JL-b ^Coj 

(j-~j (jSL^jJ (_--JI (_-— -Aj (^_?e_>J1 4-alx_o 4 j M*tjjjj c_jl ljj->. L^jJj 4 -L__u5 

4jj^jJI (j_=_3c__ Loi t/J/GjjJI (j_~3 4 nh^teJLt 1 1j_>-Vl 1J ^-jJI (3-3 Jlj jJJl_u 

JLjJL3__J iL__L_Vl_! (_§1 mi *M ( nV I (j_»>--> (j-C L$j---! 3_lLo (j__UjJll f.\ Uf I 

4JL_J_>- -ij^-J ^j C c___ j__jj <_dJ_ij _/GjjJ1 (____ (j__ aJI 4 j j^j — jjjj 

. 4jjjjJ 1 (j-u 1 J---J L 
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4 j t j i lo ^_JjC lIjI^jjlj 4_> J_»-JJ V 9 i(j_i_jJJ 4jji^jJI (j___5ej_ (j.4 3jj_u_> 

(j^(j___JLj C-l 1 U 1 4_5__L_J jtjLu_jl (_£ I J^>"9 J-C (__J| ^jnu Lo 



U 3t ,UI 5jUI J^_v^ ^ Jutjj (^loLLo 4_> JL>-JJ (j^-LJjJJ 4j^jjl!l (j__c_*__ (j_4 3j^i__> 

(jlj Ij-u-JL» __jL__JL>- 4_*_j_j jt J i.it-it j 5-^5 (_-Jj j_-~--J 
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'(jH ~Mtj .i t-> (jrCuj (JILcj ^IajII 3j,jjjL<aJt : (jrCtj^JJ ^jjc 1 * TuV I ntl 
(jiaJLjJ ^»jJ! jljL*] ^^jjS l i*-> 1 j ^ k." 3 (J^j ' "J^ Sjjp^ea J I Laf 

2b>*ddl 3UajV»j ._lU.U ^U-i¥l £__tl (5 - 3) 
^> m *3 Lci> t3j-LuTtlU ( _pslj_<a^1 ^_ys j^ljjlj i_ JJaJJ 4_j JulII ^jAj! j_*!uJ I ^yo I j_a ' 

.3L_jJI < ^ m i d"i L$j| (^JJ Ij_-_J tCA% «j.^JLI < rtl"<V o 4 o <j t, I -Jll 

. JLsuLiUj £>LJ1j u ^jV I ^yS 4U frb cJi_Jl£} _>>a 4 jlUn Lo ^-Ll 3j}Lc 

J I 4_j l_jJjJI (^Lllj _JI (J-^JU Jl! J <_u_il (_^JjJo j^yJ ( j__>1j_-i'_/l djL_ ~. — -LtJJ 

. «jLjl 3jj_u_J1 (jA_ua ^jk L*£ ^julj-tjj 3jL__ u-cLaJI 41 tr\C ^juu (J^ajjv ( 4jJij__1 



( fM ' " ^) 4__L__jJ 4\j JJlII (jolj_x_JI ^J-UJ l_J-iU (__-*" J i>> jp (<— — J 
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W-lt ^Ut4__^t$^y^U___,_t 

.jl->3-* (jjjJl oW^" - **^ J^ 1 -^ Lr- 1 OJ--*-' ^L«_4_>_t uj-*-' -O-C (j _! t— '-t.mjj 

*J-»-J (_£ jJI ^Lj___U j|jl__jl jl (Jjj rX LJ> jjjj (jiiK*MJ 

CjL__>Ll_uI JL^JjJJ J-^' .< mj < <1 nll _j4_s_J,l (j___Jj_tl Jlj^j La JLlC j 

(j^lj___JI ^ < f mj (^r^3t-j Lxt_T _Mj ^jJI (j-~ jj^I ^L-*-* ,mJ <4**il />>r 

t>ulj miII Lot i2LuljJI 4_^L>JI 3_g_*JjJL _}|jL__jl J? Jjj -4-1*3 JL3-JJ V ^-Ul 
_>l JLc-J ^ (_uJ (j^iti 1 4_ic„ ^TuJ Lo ; £. i nT) 5L__ 4___ll_> (jloLuo I ^ jJI 

cdJL (jLa 4jlr j i(j___jjJLI (jL>j____JI Ujjl*j <_--JI 3L>>tll 4 SUU cln^ -__£Vl 

ftjVl_T ^j^jJLI (j-olj^^l ^yJI ^jjj jj<^ L^ cjj_=_j 4L>>*tl (j_-j 4nU;U 

(Jjl___j 4_« — Lull _ol_U ^j-a»- JlLcj . ^JI. . . J-jljJl I jf (j h m 1 1 (jjjt__>j 
(jLLlII ^-Js -oLU j£j--J juljJI -ij^dl pLDI ____ ^jJI (jJj-L ^j-c ( Jrtll 
j£juu3 jj_i_____J| (__jL_u (_----l ^ U ' 1 1 Lol 1 4 j 1 j j U 4__Lq-Cj jJI I Q L r> J jJI 

»(jjjL__JI S_i_~ i ji »Llu J__l ^-j-*-^j -oLtl _4_l5 



( _ - »j jUI I j-g___JLI j^ tn^ < _ 1 1 < -,. ! (__^L__uVl £e__all (j_a j) 5_—o £_a (__jfc_L_3^j <<--JJ 
jJoLU ^jjwlj ^j__La ^ tj i U jljjji L^j _JLiu (____! (I) < ,lnll 4lt___l 

. jL i __jl 4j j_v^j L4J (_;___LI ^Lj^cJI jl L_.t_ p - (__j) 4 1 miU 3jI,<JJ Vi L^j 2' <>>«t l ^ 


(J-C-cj __1_Jl_j tc-j — L-JJ 4jJj_II (jrulj — _-JI (jj ^ (j-__-x_*______j (j-LcJ I Jl^jj 

.(j__3_____jVl (______ ( Jrttl 4_L____ (j_>0 4___Qi_JLl plj-_wVl 3jJL_ ^j-C ( rtin<ll 
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£jjj <j__uj_L1 £^-J-J 4 a_w}Ltl CjIjU^sJI JuJ-st-J 4^-« l_jUj_jl11 l_J Ijj 

(JjjJo (j_c 4_2uj___J1 (j-ulj t~a\\ ^j < njjj J_>.Jl_JI y 4jjj_JL> £^L«Jt ^Ijjjj J^L-JI 
4j3_j__>*V ^y^l jj>J1 J->- Jll!1 jl t j-~tVl j-jJ 1 j1 L_jLoL--jJt JUjlj__Jj 3^Jo __i__J1 

4jal < M J j^ 1 j-__JJ ^jL_u^ 1_^j^^juj^jJ1 Jj*j>*j --I _i_-_jV1 jj L_*_lJ 4_j__,jl 

tL >_yjiii<Vi J ^jJI (j-* 4a_5__C 4_yiSo 4_Ll_=l*JI 4jjL*jj jljL<_u_V1 jjLtelJ 
|* J£> j 1 1 -»->Lcj -jLJj^gJl (jJjJo j — £_ (J-cljjII ^jiu^J i^JJ-JI (j ^tTrtt l J — ___j 
jX. ( a mi^Hj l_JL_-J1 4l irif 4j*L>. J Jlcsj (jjTTntl ! JL-b J^Ls-. (j_«j i^j — jJLjJI j! 

iL_JLaJ1 j 3jjjVl a _>u1j (i-J1 ^ ^jJI jL^ __, 4JL>.j 4_-ijlc (j_-i oLL_J_>. jj^j 

(■■irtr. ^-JjS/1 (c >ul-vj-d ___ 4,(il"iUi <■ rlntl O^Li___jlJ 4jjj_J| ^yA — j__j l_Ujj 

^t^l jj4_^ jjj L >-^4^l_J1j t ^ M j<tj< jl ^iAc jj— (j-^-jjI1 *l_il 

^ -.i^." ...j ^jJI ■^•U^t I ^jjjJI jjj_l___J1 ^l jJtj <__Lj L_DjJ t 4_v1jJ1 + Lul 

jrul j-t_J1) l__JL_5JI ^JLij <____! I 4jj*jJI 4_u_jV| f jJI jLjJ — ^ S^ 3 ^ 
4juL_Uj (j r^jV iV* JLjt-d 4 ogt 1 (j-aj-te-aJt j-a (j^iT rttl 1 JL-b j-j_l*jj . (4_a_vLjJ1 

J& (jj'^11 jf l_j1 j| JL_j__V1 j-uLj ^JLo JtJLctJ l_x_l_v. <Cr _wL_J1 jLjj jJI Jo\j-&\ 

(Jj-^-l (j-oj-Jt-i Jl_xjjj *^^l -J1 4_»jLUj 4 I ts\*\\ ^-jJI Jj_l__j ^^-J. tlrulj — --J1 

(___Lljjj j^___*__5 L_JLi_bj iL-JLaJt lUjjj-» l_jVL>. — _5 -U__>L>. l_JL_-JI L___» Ju J>"1 

(j_a_*__ jl>-jj L4-1 i jLLj_LuiJ ^jLuSJI ^!vL_Jij 4_o-tj_>JI l-jI jt ott l (jisju Jj^ 

l_J_-J1 4 1 4jj_l_vj 4jjj_j jlj m uj^ __JJ jj t^ni U ^jjJLjJI ^l jJtj l-jLj ji- 1 

j_jj_____aJ1 ^ Jl->." < (ijj (4J__J_>J1 Julj l__l_jJI 4 ,1 1 «1*1 JuJl>-jj 4-_jl uj 4,U,l?eJ 3j_j Qil 

» L___j I l-JLaJI 4 [.i^yC 4_jj_cv Jj J t" 1 LuJl_w ^jjjjjjjJI 


o o 


o o 


^_ t, j 1 U U-il.dJ > i"it -e_»-ad 
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<_i>.___l [j^j(j_*iJl jj i ^ t t_jl <^_i t < ^y-C 1 « /iij ^t_4_tu8 


£Jj-cu 3cl___b ^j-C L__ j__\iJ (j^T <it1 ^J_3t__ 


_-_u : 3 JuJLI £_jj__u ^____!___) — 1 
^jj, -TlluJJ ^jjj-c__^_JI 2oLo 4-Iajl V -. 4_-_oL>. 4_4_>-j ^J_5tj — ___j l_ <■!_>- _>JL*_U 

» Lu^__u jyCtc. I . _J 1 j-5__j (j____*___i1 

4 ,< j r .1 1,1 1^-u_xjJ1 L___L____n ^-Jl _J_JL$JJ :__ nirt r"ill LjjjjJI £ j-__c_J_ - 2 

^U-tj <_£jJI ^i^iU (jjJ^-CJI 4_l3 ^JLCtJ uu-JJ 5jL*II 4^>9j 3jL*11 (_J_$_J^ 


____t__L_» JjL__u __J_ 4___3L____-. (jjjj-__> ^j-C ^____Ji <j___JjJU ^jja i. A lr> j ^cj (^__J_J 
Jjl (_uJI iJufc JLC ^jj ^CJ 4 rtj^j 20 J-~tJ Jjlj 4_JjJ j j - "n 1) (j-sl 

- U^l^ ""'^ (*^J tj-A JWJ--* U^-J ^ii- 3 l_jIjIjlc ^Ll^!" i»1j 
.4jj! jil tijUJll jIju_-_jIj 4_>jljli 41l__j_>JI c_jL»_4-JI L> ^jV„<.Vi - 3 
jLwiiiI cjVU_ L y_^_ j !_-' __UJl__j <4jj1jJLI 4i_-oj_>JI cjLL^JI c_ _/L>. ^U* * 

_______ (j5Jj t4jjj Ir^ll CjLs-jJll ^JJj-L ^j__ l^tjV t*<n ^jJ-tJ 4j J 1 jj t _2j|jJ__JI 

4* t ntl jljJLl ^ljLa-" ihLj >Jjj«VJ| j->ljL=__i uA ^-Jl £-__>_) CjVI_>JI Qja 1__J_C 

^j-Lcjj i(_$jljJI JjL__JI jj-CJ ^J JuSJI (_-__ ^j-a_*JI Jju jJ_>jjj ______ ju (_-J-JI 

Gall) 4jjIjJI 4 L__>j_>Jt ____ 4j_*__>oj Lijtjil JjI — «-oJI jl ___-. ^jj___u I JL^j 

^jSUjj v >A__ (jr -jVI __JJ J_l___J 4jjIjI1 l_jIj___JI <____ 4-___jlj ___jj__j t (bladder 

JbJL>uj 4jjIj-U ^LL___>j->JI 4 — j_l_> jj.1 __j1j-jji_JLi 4_^j^jjju__JI J^L> q 4 

4j l-lUjJI 3Ll_JI l_j1 jJLjj 4j j i jJ I o1j___Ji jlj lujI 4jjj _dJj__*j < L__p___J_>j 

4_oj__jJI ^l_t_-5^/1 ^j j-Ac _-_-_] VI ^Jj (jijij-ll JjLluJI Jjsjjj L^-ojj-U (j-c ^pJl 

(__-A 4^ojjr"M ..11 SjLLlj . L^-U 4_L_-AjJt CjIjJLjj CjVj_ilJL1 f^____b ^-JS ^ jir"i < nj,1 

.(Bromo Ida) IjjI j^jj_JLj f^j$X\ ^j-im.j^II 
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gl&ri^J 3_*-_lt «_jU1*__-_f 

_JI 4jjlj_l | o1j_-_J1 j-lC jajj i4jj1jJ1 4Ju_?j->J! 4ju1_L1 3jLL! t-Ti 

-r.* V L$J} 4jjjJL1 *Li_J1 jL_ 4jjl>ll 4lc_>j_»Jl (-jI^iJ! 4JL_- ^j ^L-^.I 

4_a_>j_*J| _jj _* 4 jlr j * L$j 1_|jL__i1 l_>L$_JV1 i.imj -_a_- 4t miU 3_U1 JJJ-4J 

^lj U__ £__>_ ^l 4 j,>> jil dJUJ! _4Jj u ^ ,V» -_U_u j_Uij ,4jjI j_L1 


j^ij l£JJ--H u--__Jl 

_-J! cJjj__->JI jJjSo L$_Loj 4juI _JI j_>!j_4 _M jji ^^KJI _v_>! j_«! j — juJU 

oLL^I -JJItSj <l^L« 3jL__>JI L_-jirt"-j i jl jJJI !jj__" ^j^S 

^..i^"! .njj . Ljjj_- J_5 _j-*-I ____>. ____ djjLc * j__U! j1j-__ ___ oljJLj 

J j 4j?_jjj __1_J1 4 _J->J ___ J_l u_a (_;! -*>>-J j-C- --^ -y-JJ j_\_— __11 |j__> 

4_l3j (C _1_JL> 4__5_>J1 4__jj„jJI 4_i_,jVl jt cUUJI _!j — u_»l jt Otj — ua> 

L__j! jLa-"i < (iij *4j__jJL1 3_LLI j__- jj_ j^"ijK.U _r--L* Cu^\ ~i _JL1 3___ ^_j 

jljuj! 4_jL_1 L__jtj Ktl 4__1j>jJ oL_cl (j} ___l ___^V j__?e_JI ! JLA 

4a_.-^_j _--_J1 3j-___ 0LL4JI JuJLetoJ j__l _>__*-- -JLiAj . JL__o _*1 JL__ JjJI 
. jiajjJLI j-_- Cx_j j_a oL_ L_u __jLj ^__J J j___L_i Juu jJj___JI 

4jjjj___J1 _yz3j___Jl ^5 _•! jx j-jjJU 4ji _JJ j! jJLI 1*1 Ji__j uiL> j_jj___JI j 

^_j Cj!j____ jjj».j JlIc JLIL,! (J-u--v (^ylcj tl^nj-Uj 0_1_>JI _j_j Jut 
1 _jlj___>J1 _Jjj Jj_ -(Jlj "'11 jj-- ^-La 4_l* 


__3j (3 jjjS" jU-t ^y- 4___ 4_)L>-V1 ^i") Jl_ S4_JjJ! (j^jUJU ^ jl J __jV 

L*j_. j^jjjj ^-JSJI ^l ^Luiyi jIjILj 5.1 1- , „VI ^ jU-Vl -JJ_ 

4juL_4 (___ LoLiJI __1jjji_S ^l JLstJ <_uL> j__*jj_ 4ji_. j i JjjJI j^s L_j1j_lJ («jj ^j 

4jjjj ^CjcLljjJ! jjj.^-itl j-lj-W*. ,n\ 4jJjJ| ^jL^lj^-l-JI ^-j. 2oLU i^l h 
j_JL>Jl (J^J- 43 j^ 4_lKJ1 j_>j_»J 4jJ_J1 j-o 3_U1 _lL_ jjJu ^j j_jJJ < nj^ 
J_3 jlj — t_jl ^5 4jjj j-o ^jj-JI < <U\\ cLJ_>l j_lxu I JLAj t 4_Jj_Ji 4_L_l1 (^-Jl 
jLjjjj__J1 -^jJojjj . JjjjJI JL__ ^jl — >J1 __J1 4jL_xJJ jIjJLI lL_j jjj_4 _§ jju 

4_l>.LJ! ^ j! j_L_jl L^j (_; j_- 1 j jl j __jt 1_^j j-vjj V 4JL>J Ijjjj-_j i jl_JLJI 

i _jL__J1 1 j_- j_a *\j — >*l 3ju_ ___ jjS>_La jjk LcfC ((j-=J =— -Jl fjL_j (_j — _xJI 

. 4_Lal 1^U-_J Loj9 !jl>- 4Ju__o 4-i-. 1 1 mi} oL_j->J ^jiaJjJLI j_>jju 
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i^^j-ujJI 4_l=-LJI (___) 4jjJ 4_J^JI (_£jL»_II ___) jl J _«jl J^-^-J (>UJ <j__j^-L 5 

La j)j!_J <L £j lujJI 4_l_-LiJt (___! 4jl u-J.1 SjLU (j-4 (jrll Vjtl (_J_ J-p-G J^-»-^ ____-j)J 

_^__u-JI 4_tKU (__jUJt o__J-JI Jjjjj j-J-C £-^JJ (_5 jJI (j-jUjJI f — "<jJL) L*__j! j^l-t 
. J^-Jt jL_J 4_)Lcl _4jJ- Jjs-jj V (___Jl ^-IcjJI 4_J£_Jt ___) 4j^j_-<) 
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tU_>>_ jUOJt *Ul*--i_i*f 


3ljU» ^uJi ^ i j>/v*j ^j^J» t-d-J t 

jL_*l tjlc _J ji£j ^5LJtl ,Vitj ^ ^ ljjVl £-L_>_- 

^jjJI 4JLvjI l__j «.miim 

^yid JLC.1 uij ^^pJI 4j^jj i^tl ^£jj__ll l__JI ^j-sj.— J-±& — I _j 

'yJ^J^ tl JL_ _ j L_b I (_£JL~ Ju JL>OJ ^ljj^l (j-* 0 jJulJ j_La1I ^jr^j-y ilutl 
^yiajjil 4_t_)l_U j — * j-1jjVl JLe-a i^Jj-JI c___aJJ j«_Vl jjJ — II t >-~J 

. T"^__-l_ 4-uL>" ( nl _£JL<S i JL) _i_»OJ 



^-^tjll 4jJ>JL) L«J^ j __JJ^_uj^jJI j^__JLl ~r,,r rta 
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J *v"-*jj ^ j_cX- CjI_i 4. ».. .tTu.a jl j\>a (_-_-£- .LcTulj i I j-4 £j-J1 IjLAj 

Jj; ... _ 7 i__j t 4-L,.^ijVl __.lj_ii_JI <_____ 4u_L__ j m.H L>UJt ____ jl^JJ __iij jj^jJ 
i ■»**« a 4 j JJ^*^ "' l> fl J^*^ 4j^<d/iLUj ,»11 Lj>L?JI i u\ JLUI 

CjIj^I^ 4 U >J jj (j->w4J (j-J*->- 4t miII BjUI Lgjt-o (jU-tkj L^iSJj t4j __j ___Ls 

(J"J_o 4jVjjl4 (___3 -JLcl lmX\ L_iJ jfTj t ^-ljj v _M dJ Lj 4jjj ^ ijjJjjj_JI j jj <^wll 

^joJ! ^ys J^jlll ^L-i^l 4^^LlAj^U_ i iVI jl (^jU^I^^UlJ -bl_*____VI 

, 4__uL___JI (j_o^_5___JL) L^_ujL_Laj 4_%jL_JlI (j^^_5t__JI ____) 

(jSLlj * Ij-ia-£ LoUJI 3 U ir>l 3jjUfl_HI L^L>JI ^ Ijjl o^j-* — -_j (_-_- JL-JJ 

J_>L___JI ___J 3^L___Tj 4 _J_i j~i->VI Jjfc ^Jj-U jj_J I jJ j 1 rVd 1 jL__>- ^l J_jt_i __J 

Ij\£_aa jJh-^ ^_3j _jl^ 3j jl_ULj jl_$_>Jl I jut> jLx4jj i 4_uLUj — __J1 j^JI 

l (_£ j-> V I jj Jjl__uJI jjj U J____5 1 4j_jjJ__j (j__>j_l1 jl ___Li1 (_JJ-4 p j.j j*mj 

^ljjVl (ju jjj<i"JI j_u5> jl> ^yJlj ^L_4-l_JI ^-^ «Jl 4_d__L_> ^j.j-^ L_iJj£j 

^-Ijj! £^L__ £. - Ll__u 1 (_£jj_J| c_j L2JI ^JLasIl f-uJj * 3 JLj_$_>J1j 4_jjLL_j __J| 

, Jlaj La_l£) 4_> j„ >> j\j ^Tm < 11 Lc_T ^-jjJI 4_*jLx-ij 4jjl n njlll LjjAj>JI 


.4 


4jjL-^- J JI J_L*JL) LL__j__j __jL»j ^jJaj^J, __JJji_ujjJ jJj aj^jLt=> 
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t_w?U 4«U1 WWt4__*_--l 



SjLl4->a 4_)L*lLuuI (_JLc- (Jjy 1-4-^ 4_u__-j___JI jJ_(JI 


Ijj-Jj (jJ jJI 0 '^>j-ll cVj___ 4ju_j_-s __ £5 ^jj-J 1 l_J__J1 jjj j_<Ci — -_-JJ 

I __- L>ujl jl ^ljjS? I LjL_u <_>__ (_d ___S-1J _>j_j_-~ jt Luljoj^ j ! 1 jr Lua Lv*>l_c 

Cy> L^JLi_4j <j__1j_--Vl ^ Sjjj ^^-^JI jjj^---lii J-^A_3 

j_l__uj . 4_j___>jJIj 4_ut_xJ__J1 1 j}L_>J1 _-J_ 4a__oJ__jJl olj j-it_*JI 4jjj 4 !>____ 

^JLaJlj Cjl-uiljjJI O __j___uI_x_J lj__*.|j ^PETj __j j j__j j jJ I jjj_____J1 j-4_-. 

t( __Juj\->Jl jj^jl_-jJLi 4____Ll___c_-V (___-_j_>Jl ( t )!nll JL_*__-- __J_ 
jjjjl__jJI Jjj -° CjLjjj _-_-cl L_J_J1 j a ^j__JI 1 J, _. ^jL___t ___jj 

J______| jU-jlj _>-_1j <5>U J-C-lII L-£.l _-_-£_/! 4___JcJ U-4 _- '^J^ _-_JI 

4__~.L>J L__9j Ij___ca £^LtJ! p jj^ _J r SjJuaJl 

Jj_--_-iJ __Jj _£__ I L_J_-> 4j JjL___*J I 4__*JJL__* L-< i -L--J LoJJ _♦_!_- _J*~ (J-OJjjO Jf> 

^Sc (jj i Iajj ^__ ^J-C cLu l_l___ Uj i^-r (___$ i_J__Jl 4 __jL_vL 3_AjJ_>. ^laL-Lo 

^LIAIJ <j_0 i .Ull <__> 4l_j __l j__J ^l _Jl_JLij ^__j_I i__j _*l ____jj3_»JI 
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ijr* £ji!i IjLA J^JlJJ -c-KH^ ^J^Ui 4jLi*JI ^Ji 4j<jmK^1 4_^;Uil 

Jjojjjjj 4jJJJ Cj^Lsejuo 4 tn < »Ijj 4jejjoq j j < ^ j-cX- < < n t CjI j 4 + , ili a 
l^jj^ ^JL?ej-cuJJ 2Li1j^>J| 4j '^J^i O^L^LijJI \ jl g"r.l ^j-i^iJI 

. £^L*U Igjjl < mI ^JLo jj rTj ^*IjjV1 jl (Viil ^JUs JuJl>o ^^is 






L^lPejj^' J— j>^J1 jU^ l^JLAOj^ 1 J*i9-^^ e^^*— "1 £— ^ 4 -* 

t ^U £ >j J _J| ^ljjVl 4jjjVl >JjLj (>jJ 4^<jVirtU 4* iVl £-*jJU 

Sj^aJ! (^jj t^j-us^j ^lj^l j — gJcu 4_>JIjl11 (J-t^ (j-aajJI Sj^j^aJI ^ 3 

l^JjLa^ lm\ 4jtjjj (*ljjVl t-dlj £>l Jl JL*J a M ^Cj <-uJ! 
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^>LWI 4_att_> ^pLi 

U 5jI Jlaj ol JU-c_J1 < U < «j L«oj <r^j «LkjLoj 4JL>- ^UcmJl 4 lLI igA 

^ ^Tj 4-____it--- jj ___£ (___]} (_£.-jj JL9 oL___cLl____>c i $Jj 4J>6 — "-^ SjjjJI 

4JuojJLI (j_-_ij_«Vl JLv! ^Ltc_jL_i 4 — jiLiuk ^yij-A J«JJ * ^jJ^i J^Luaj j<jUH 
(^jjj (_£ jJl j-*^/l ^J-iJ-JI <£L_-.jjj 4_3__i_i ^yS ^ * j < U jjlC. ^y^ali Jjaljjj ^ — lll 
t^LLi* ^ ^-Jj ^jjj ^L_=. (jtaIs^JI J£^l (jt^ £-*^J -J_--j-o ^-JJ 

.jj-l-jSJLj 4jLu_>VI JL4I0-I SjLjjj j-£_--Jl L-_aj 1 j 4 rtl"i V a 


^ ♦■ij,UH < . ij_>j-_ll £____> jJ 4_Ljj_t__JI ^,1 IStll ^JL>.V 4_l*Jsx5jO 4__*_j^>_J_i_} ^-.a- j i>>jj J-SLl-i 
4__j J&\ ^ LtuJI ol ^ (^) 4j.Li^l 4JU t-^jOJIj (f) f Lk__-1_ 

(j-Co-LI (jjo ^ylll 4 ILaLuaJI ( j_o1j_joV| JL>-I 4 Jj5L) (j^j-M I JUk p ,1 m*m L*£ 

4jf JLu t jj — L___o (___!>- (jiajjJLl ^J-C ( j "1" -. jl ^Jl (jjj (j — « jjla__jj S — CaH <j] 

(j_ojJJ I JLA ^u-tujj *jSLj_-j (J_C (faj 4 ""tj^e -_u (Jj->* La llij 4_v}Lc (jSLqJLI (j_4 

(^yst-jjc-ojjJI (J_C_o_JIj ^-___>j_o j_A L-i_i U tll 4jj5vJLI 4t4.]r>*\ I £-j1j uJI (j-^jJj 

4-t!.! mi^I 4_JjjJI 4 1 n 1 njj, I L^jj_>*i (jy-t-l oL-oljjJI jj cujj i_»^L_ct 3jjj___JI (j_d 

il-A-A <j__5j_<J C--_UjJ-_Ji (____£. J-4J-J 4_p_jj j_i__. 4_<Ja_L-j 4J--AJ ;^LL__J»JI 
. L-_jj__lij 1 U < nj _M jjj_ilJi 4 rtUia (___£i £-x_jlj jl U) (______, (j-ojJJ I JU_> jl t«*ul ^_J) 

(jjj>- I jl U«1I 4 — _l! L p_5j_-i l_jVI >. ^ Ui a ^-^L___ (j_SL<JLl (j o 

(jl (^yJI 3jLt_«VI LL-_ 1 jl>- . 3 j__Li^j 3jj ioj (j-ojJLl (j^j-ie ___j 

J^l^o jjlaj 4_Lfllj-a — <-__-) ^jJl j-*SM ^LjjU LLoj ( , JWn ^jJI I JLA 

.^>uji 4juLu jl^IjJI (jirojii ^u^y ^U-Ui 
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|»UsuJl 4j_.L£ <j-uLi-3 ^ <Uljir" ta\ ^AjtAyj SjuAll CjL/J JLs»" ,,„VI (j-«J 

I ju4> |*JLV*( mj^ . £*>L-JI 4_jl__.L_*t (^JLo l^"n ilXaj 4_<Iul mi^II j^J'> mu! 

^Jt 3jjjvVt 4__ijj__-JI j t4„dj* l r,Ia 4j3lLd CjI j) 4.j*u r.u 4.« Lal j 4jt__!l_>a 

4Jal!£ ^LStjl^lhtll 4 Al.n^l SLJjjJl 4.j.^>ll ^jjj . jVi U.jj m,^V< 

(j-o-pe-AiJj jj i n^ll oVLoJjvl JUJL>_- £_>oVl 4_Lu_ujJI jA ^JaaJI (____! jjLtll 
Jj->- J jjJI j_<i JuJuJI jt JLu <£*>L-JI 4__lf 1-3 4____lj_~ij ^U___-JI 4__!_.L_lu__> (j^>j-4 
(j^j_-_3L-_o___»-"_/lj 4 ij I U \ \ ^AytW 4 *_____} ->j->-j j rtl A") Cj HjLo ^__JL_JI 

.^Lu-Jl 4jUr cljJ>>j ^jSwCJ (jjjjl (j\l_bjj[l 



I «i^JMj.rt"- ^jj (jdiJI (j^jju^ujjJl ~< U i t,l j^JJ ^U__jJI 4J-l__£ (j___5*__ j_fl JllLa 
((jl<i ' »11 3jj___Ji) j A!l J______j-j (LJjJI *>jj i ^J I ) (Jj____J( Jj-ojJI L*-Aj 
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JbtlaJl JjU _£>"**' ^ ^ ^^-^t^ (_-j9 (_£jj_J1 c__J_J1 LjJ_o1 ^„V Vl « nj La_> 

.SluLlUI jjlJlIIj (^rutll 4_ucc jJI 3jl*J1j ^l_j____J1j 

4jjj_JI jl jil (jjuLijl j^c jjj_j__i ^jjt j __JJ j_1___j (_£jj-» **- j< -J-* * " jlIc 
^ , ,.-hJ1 ^^Li 3 j j U I j1j_i__>Vl cj1_. 4jjj__*J1 cj1jl*1I ^ ^jls*_< — __j ^^Jl 
VI ^ U ^jjJI <-_J_J1 ^-J. J o t"i i ..1 ^l 4ji — __11 jljil tjSJj .(jj — «i^JI 

^JL3_jj__j <_-jJ1 3jLt_bJ1 j jr LaLc. 4ju_u! j^o Sj.jt 4_j uxJ L^La J)1U m Jilj-4 

j-4 pJUJI <____ 4_fijj_»_4 £___jL___ji ^-JS Jsljll _•_!__> jrL-jJ ^jjj .(j-_i_L5fe — jjjJI ^ 
.(j-aj-iJI 1_L$J 4_u^L>- 4jjjj Cj>__*_*-4 J I __j>Ltl___4 

j_ilitJLl Jjj , (i a ^j-Sj _£jj_JI l. < U 1 1 ^ — ____ ^l jljil dJL-b Jj___>j jlLcj 

CjL_1jj»JL1j .4 Cj->J1 JjL-js j^i JL^L-Jlj ol LjjJI JljJL>o plj — _*-L jl — >JI 

4_t__>Lv ^j-UjI J-5 J — >- jjj LiLc. L$J --j_4 uulA JsjJlt-. ( j____*_3 J_LJ 4 r^^ tJU 

,4_4___ djjjuaj £-oj-a_JJj (jdLaL-Jlj ^--i-OjJtl 4jL*_>J ^LlJI^M j_xs 4jI__jJLj 
Jjj-_jj 4n irt"w __j_ 3j_j____9 djJt (^yip j-^uj^JJ (_jU«"t (j-jJI 4j» — __11 _oU1 jj 

L£_l __JJ ^L__V_J i_^jJ_U_Jlj _^JlJ1j jlj-Jlj JjJI (JJjJ-> (ji- L^jjO Sj_U_) Cjl Jj4_> 

^ ^jja 4.t ui l ! jljll j-jjj Vj .3jL^ JfvJ j-c.t-11 < n i^ t 3jl_- (jjaj L_Lj_<j3 JL*jj 

J>U- (ji*J>il JjjJ <J\ L-JLiA (J-_jJ_- 1 Jl^Jj '-l^JJ-JI --JaJL (jrtiflUJI jl (j^u>Jl1 

oL-__*jjt__ (____ u-3jjjlo j_b Lft_T (^-j-dL-sjJI ^UjJI (jjLoL-JI ^jujj jl jl i^j/^^-^W 

,>1j_*J1 .L..JJ1 ^.i.. V ^jj_J1 L_JaJ1 CjljLii-l ot • 3jmm.1I 4jl___V1 

. jUjwJI ^ 4 t i^S/l jjjLj <-u,:>" 1 ^jjjuaJI CjVL>JI j>it > ^ ^J 

4_L_ J-fl->Jl 4JL>. (_-j3 4» ihU Jsl jil ^-1 Jli-j «__'_? SUsLc 4ri 4_? ^iijJj 

lj_L__>. J_C J-u _X-_ (j__ujJL1 4JLv (j-a-tie — JaJ <■ ilUTt (^-jJI CjVL>J1 jjAaj ^^j. 

( CjVI_>J1 L_ii_ (__j_ 4_* _UI jljil ^ljL^i lm\ jjrstj 4_)L_ j-^jjll 5Lx>. u \c 

j jjjJI jLjj-__J1 ^ ol Ul^ jj^.3 ^-3 i^l miTI 4JL>. ____ JLUI Jjj — lm __l-ij 

tjJ_->J_j 4jjL__1,Ij 5JL_L_J1 ^jjnl I Juil 1 JJt (_-__ (jj Uj jl 4JjL_ jj_Cj JlS ^yjJI 
^l JLa_j__uV1 j ____>- 1 (j-o j-i-^i (j___*__JI j-o 4jL_tjjil 3j_)L_JI (jt 4JL>- (_-^J 

.^j-SOt-JI ^(j->-J (j^JL>^-* L^i 1 ^-^^ L____J1 < « J I U> J_j9 ^LtJLI <■ M/U1I jlj_ 
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2*j_n 4_ut*_-_<tf ^j-" tu-tit 

(j-_i__j_u (j \ _-JL__ (^JjjJl < ilntl Cj 1 j L__j_> I (j^J (^gj"»-"^ _1sLjl__3jJJ l «5 

JLs*__ __1 ,\ \ r (j__xs___J1 JLaj __r-— -«JJ jl ^jj 3jJL ^j^jLuI ^L_t>jJ r 

Jj-4 ^j-_»*5 jlj» ^ljlstli i_J 3jjj_i___ h \ \ r _j — __(j jj j «^"tt SjLej 

. L&JI SjjaJI ^ jlcj 4-c.L^jJI t nj^jj ^ ju >La (I - 131) - 131 jj-JI 
____J1 j__.jr___ J_£J 4j__>L>J1 o! jLijy 1 ^LjjL» (jiajjJLI « ^ «jj 

Cjlj-LiXr^-JI jnij (__JJ ^LokJ _ _ 1 j 1 i*l->. V I ^j^» i^ t4 j1j->*J J^ (_£jj_JI 

jj-JI __!jJ___ f.\ Ur j j5 4jjjVI • i < rtj^jjj ^L___J1 JlLo j-___5__iJ1 Jj_S 

* *>^J? Cjl-i O^yJ Jjl J ' " (_Jj-J.r j5 

J-4->- JJ>-J f Jl£ (>« J--T_Jt f__a<_ 4_l___II jtjlL ^JLu ^yjJI c_jVL>J1 Ls5 
SjJ CjVL_>J| (j-AJU (j <t JjjJt (^JJ O^O^I ^LbcJ _I_j3j t£>L*JI *JL) J — i__ 

<___uV( 4jJajjJLI ^ r m L_> t4_L3jjJ1 3jl*JI jLUj i-u ^pLc JIa Ijl». 3j .( < 

jU Jj i , « La (____, 3j}L__ .£>L*Jt juu j^ m,! 3jl*J J-*->J! _>__ £L_l~VL l_JJ 

jjj VI i o\ J-c-i ^ lUtl (j^auie ___J1 ____ LJajl V*f hm 4_ljji.l j--f 4_« _« _M 

j_<3 (J__>Ij_aV| j-4 j-L-5i <— al ( «j^l (__1_- 4_jJu_l (j-UjJlj 4jjj_c__J! (jj_3 <U __ _M 

. 4 j i >L> l_j!j_u G (_£_* j____j_L) j___Jjju (jj_ 

jt ^J • m.^U ^y^jLa- jJul___4_s Vj m<j 4_t — ___<. j-J___j 4_La-_oljJ LoJ ^*-OJ 
Lj_c-}Lt jjIdjjtjJI L^jJ_ (jjSo (j-jJlj (j-*ajj .4-1 1 t _ 3 J___u 4jla__4 j jLc___a 4_L_ __! jj 

. LoL>- 1 _) Lt__»jju 

(_y->jL>- j.Virt ^L«_uy^b ^M-Jt - 1 
4u_5j . ^_>.jUJ1 __y_j *JJ CjLs!jL=__ _ulj jjt 3Jl__ _JI _A 

c______j j_4_i (j-«j 4J ^ j 11 - (Co - 60) 60 cJLj^ j — ______ LjJ ^jJ__ __j 

j_4__ (j_«j 4j (_j jJI — (Cs - 137) 1 37 ^jjj_u_J1 j <^i rr j! i__l jix_ 5 JjLu 

(jjSuj ^(LaLc 4 t uf<) ^^jUJl ^L _j^U jjL_a_4_b 4_1 l_i 30 J jLu < 

^-Iujj (j_aL__»jJ1 (j_4 4_u_vJ LlaLt_->j \u i n i Ijj^ j JU__a1) • "i.yi J_»L_uJ1 

4J_SJI 0 ju_ J_>! J 4 ut<i 3_JL_U JL>-JJ L*JLu t^yjcL — luI l_jj — __j (_;t 
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^-_L__jJ1 ^eujj t(j___j j v4-J 4j>}Lc jIj-11 fjj>Jl (j-i<- L^JJjJ-aJJ 4_t — __< _/1 ^j^itj 

^d-^ 1 4_t__ i-i/ 1 jj 3 juaLJI & (_?— ~~' 

CjLUI j"<*»-1 Jl>-1 ^uj L*5s jJj jJLl__JLI Lgj (_-_JI 4-_4jjl1I ^-jL>- (j^o (jjjlrttl 

JL5U Vj jL^>JI ^ JlC ^^-ctjj eti-irtj jL$_»J1 I _Jl__ ^l jL_t_L__.1 JL> ^ S^jjST 
^_uj t4,«j» m"i jIjJLI jjl_-__JI __lf ^L» — t^yi 3 Jl-L irijmj 4_iic (jjajjJLI "-*^J 
1 j___ i, V,o"j t Jj <<j__u^>j-_J1 (j-oj J5->- (j^o (^y^Jj-^JLJ 3l U « 1,1 4^j_>Jl ___£< ^-_L___JI 

LoLL 4jl_U 4U m»I j_> 4jjLLj uA\ L}L>JI j-ysju __lc -:!>LlI1 j^ £j-J1 

j-^LjJI ^___j l_jL___bj t <3jj_*jGj ^jjJI __Jj Jj---> jJIj jLAJLll __1c 4_JL_ 3jJl9 L4J 
CjL___-_J3- 3jlc ^.lc — 4 ii t< 4_jcL* — __j 4c j_>. (jiajjJLl g.1 Ur j ___! 

.^kJjJI j-JJ-JuJ (^iiCi — LiCjJJO/i 

jJlc c_-j_>. (j-a) L^jl Ur J 4-aj^J_3j 4Lcj_>Jl jl J-2U ^JLaJLI <„. f j iUII jJL-tj 

t_j| i (inrj (jj_uLj_u_JI j*J_u I <i r J J t4____L>. J_> (_____ 4Xj_>JI jl JL_Loj CjI __L>J1 

4_a__ ^L?__I1 4 jnj^sj 4jl____ , L (j__sL>Jl jL__JJ c_jL-u_v.j 4__j__t_J (J__»jjlJ1 (j_-j 
(jj_i (j-4 . 1 » j4J (J__>jjl_J1 (j_*i -cJLlU (j-_-JjJLl ^,/_^>- f.1____c! 4^l__j ^-Lcj (jyJ-- 

l_)I __> __J_ (Gray) ti1j-*-tj (Rad) __ljJ1 c_Ij_>.j UjI__ ^jl^:, .,."tj ,£h 

. ( j-_-jj.-_11 3_____JLl 4_c.j_>J1 
J-J-*** »"j 1* jJsj 4 jU^w Cj^L_*___- 3j-£>1 ^l Jl*_j i_ul j__ jJ-.T £jj _J1 L_bj 

U_4 4_UJL_L>. ^1j>JV _-)Ljj___J^1 _> jL_b (j__»jJ_J 

(j_o 4 jrj-JI <? JL_b j_> u l V"< 1 njj .4_JL__ 4_£>LU l_j1I_ 4j m <h 4_t___ul JLjJjj __Jj (^JijJ 

<j-c J_c_a-_u L*5s __x_>J1 (_)_-.(_. 4__u-ojJ1 4_uLUj <__Jl ^1jjVl jt>Ll! 3j4>-Vl 

JLjJjj ^uj Jj j lina L^J Jl>jj V t,Sj-_. ^_jJj_j <_uJ1j C_JLj_-J1 3j_^_>-t 

J--b Lq_-j _]_.! 4-tcl t mi) 4_jl_5j (JjL__iJ j_j b < nj l_4_4 iU<i^ 4_>- L>J I (j->- ^L»-__jV1 

. ^_ jjjj <,m! 1 j c-JLj-CJI 3j-^_>- \ 4JL_v ^.ii 4_x_c 

3j,_, iT-L-4 L^jljj i^l i <-_JJj»j 4jj9e_kJLl oLjjJ__JVI ^ljL-Wli __il 1 <_r>J I r^JJJ 

(j_-l ^l) 4_U J_*_4 ^ljJl _- lc L_>jl^_-lj (jj_^ (j_-l _>j_-UQjG -il^JLl |-J>J1 (j, — Lc 

4 jt U 1 <i 4_u LU j-__i j-ljjl -i J>- J 4JL>- (___«_ d-Ulij (4 j m 1 11 4_* (-_! JLjJjj (jjj 

C-JLj_i 3j-^>i ^-J-C l_4_J 3>--^ 4_i____>J1 Cj^LjcjlII 3j_4>-V 4_jj_j 3j-yo dJLAj 

^Uocl ^-.L^ ^ L_-_p- 1 (Cs - 137) 137 - r j_LhL_-j (Co - 60) 60 - 
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4^LL> j — __J1 4JU. ^ ^LJjj ^UJI 0 ~ 

jljJli ^_Lsu_JI (^in iUn> 4 U^L^JI oLjj_i_JVI ciup- 5j^t — t l 

.J^cJtJI jj-ticj Vj 4 *jt fVi 

e-^M-Ji t/j^i v uti - 2 
£>Lc ^ ^jjJI Utl ^ L^L^j 4_*_AJJ jljj.1 

<> Mifl oLlj U iXl 4jj i ,r< tj 5 ^h^- 1 1 ^____>Jj * _____<_ Ij 5^3-1 (j__l j_<J (j_-uu 
jl f^__JI (JJj-L 4j* — tjJLl 3_iULI ^y^JjW ^lUr L Lal _JJ_ (<u_j . _£_) j^J JL*_ 
(jJL^J! Jj>J-> (_>-l 4_wjA__ _)1jil j)(>>tll (__JI L^JLioL Lalj .^JUjjJI (j_____»Jl 

jj-Uj ^!vL-JI j^ujj 4j_.j___ui j_ — c-j-o ^.o-^L-JI ^jjJJI i .Utl (jVj ( j ilLJll 

u-aj-_-j_ (Targeted Therapy) 4_».}L_- jl jil gmiitl <^ j-£j_1 ^ (j£U_ 
. ol_>.^LJI _dl_ <_____. 4j__oVI (J-oju ^ j -^j *« 

^^mm!! 3u3j-UI S_i_JI _UL___ Siljj _-/L_- £>Lc ( 1 ) 
__-jl__ j4-~! JjJj — _- (j^>jJI l«j-Aj 1 131 - _>jjJI -1.*^" ...L __U_ij 
60 (j-« j_&f JlLo u Utj £>L_JI 1_LAj . IjjLjjK 4 <IU jjjLJI 0 3 4_U 

JjLjWII _j_ (jJLii Jl ^.1 U-« _VL_-JI _i_ JU JuVl £>LJ1 jaj l_4l_- 



Ij-iL^ Su^—Jlt 4_-UI 
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r jM£ r 1 ^3^1 5lU1 jJI ijUaJI 

dJl^Ij |C-oJL» Jjl uijl4Jj LAto^ 4jj_-_ (_-JLc ^^L-JI I-JlA (_-, — U_su 

* j-jjLjut 4j____u ^-Jt Jl-u ^"^n'' jglV>j CjVL>J1 (.. ilr t 

4oSjjJ( 3jJl_I _jL]_» ^Mc (2) 

^l^l 131 - --j-JI <j « 4_JLc oLc.j_>. ^ jitj cuj cjVL>J1 i> jla ^ __j 

. 3 Jl-JJ (^^Ijj^JI Jl m m < »VI Jjlj { j___jj_a11 

(jLo^l ij^*} ijyS jJLu ^ "II ^ljj^l 4j_3ijjJI 3ju-JI (jLLj — j r< « jj 

J_*_Uj 4jJ_jjJI SjuJt (jl__aj___u £^Lcj . lj^-J-« £^LsJlj (J^j-ti- mmTI ^eu I j) J_4-__JL) 
lj& ^JJ-JI <-iUH JJJ ^^-^tJ -__L_J JJU ^J 4_>-lj->J-J J-4--CJ-J SjL- «II 4j|jj ^-Jc 

f Ijjt jt i_vlj__*JI Jlju (^o-U Sj-iJt <_j — a- c-JLlA j-b I jj Lo JjJl_*Jj J-M sJI 

JJ3 ^jJ--! (j-TLat ^ jt ^jli.gjlll JJUiJI ^ Oj___-___1 f tjjV 3jjL-*-x» (j-TLat (_-_-- 
. 4j_3jjJI SJljJI (jL-Ca jt 4-i_3jJI (jc SjLiJU (jj5-J- 
(^_JI f-jLJI ->JLA JjJlst-J (__-_! L» < ,\.a ^yS 131 J-J-JJ JJ-Jl ^JLstu ujJJ 

4_cj_>_ (j-ojjJII <J Ur 1 ^ aj j*MjJI ^--a 4_JLJI 3jJ_-JkJ1 ju jl_>_- ^jic jlcI u_i 

Cj_Cj->JI (j — aju c \ \jj£} 4 Cj->JI _>_JlAj i 131 £. (!ait jj-JI (j « 4 j^^Lc 

-ilJj Jl*__jljj <->j-^l> (Jjl t-Jl ty^Ls» iV I ^ i.riU (^ 4_-iJ_a_j uJll 4 n^vj V mmTI 

< JU*mj 4->-t^_>JI Jju 4j<i mII ^ljj^l J 4j5e _auS/1 <j__Laj ^Q-a_->. (_-JLc 4____Cj_>JI 
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4__j__ j»Lt 3j__ u h mmkiII (j^Jjil J^*o1 Jj--' J^Cr^ ^M-sJI I Juk 
SjLstiil CjLVjj-_* i JjjJI _>_- *J t£_t £u)hl (jj^i. _fl O^-LH^ ^-U 4___»L> 

Jj-U-U l-iLajJL ^^juojJLI ^ Ut l ujjj 4_JL_J1 L_jL_j_>Ji tdJb ^^Joju 1 jl_Sj 

Ijj-ujJ ^_b ^L___VI ^yJ l_jL_j_>J (jjj_-.fi (J__jjlj £__1 4____.L> __l <mU"i ^Lul j_a 
^ ' nU jlj--- tJJ-L^- 3 Cj- 1 O^ih- 1 ' 4_u__« ^lxj JjVl ^^LjJI Jljuj . L#_J! 4_>L>. ___ 

__Ljjl_ jt ^ jj -j — _-JJ jj — (i*3 4_lUjUI ^LlJI ___l_' l_J <_-_£.-* _.Vt 

jlAII 131 _jj]L ^L___)M ^^L*U __jL*__J j__ r ljjVl _____* lij jt ( 3jujl>. 

jj4__ 4JL>. jt __Jl___^Ijj_ , __'^--____^1 _>~ JUjJLI <^j 4^L_- _JL_J__ (jt jt 

. SjLjJo- CjLjjjLj 

_y<J j-ll^j _»JL*JI LjMj> <jt (__L_ 4_l9jjJI SjL-JI j»ljjt _^L_.j (j^J^ mi" JUjjuj 

pLLlcI JL__J * L^J^jjSLll (jjAj^jl '< ' f (_, * it U i ~n ) JtJjJI^J V*n,n*! L^LL)_3j_c-i 
4__JLi_____ _£jJ! ^inll j-lC JjjjJI JjjJ--» j i'H i uj 4_L_< £_J_JJ _j-JI (j__jjJL1 

_--j t £*>L_J1j jr>j> Mi"tl ___} ^Jb ri .L u J l-jLcI * m«| jJll__j 4_jt JjLaJI (j_Jj *1_L_1I 

l-jIjjju < i ii im __ll! llLu ^jj qjh (jj-Cj 3j_L___J! __l__l . «^yi _)L_ 131 jj_J! 4JL> 

.^jjJ! _>~ _>__lifc_JI (jJL-JLj 4jj_« __JJ (^jjj (jt *}Lat LM_*J! __Jj ___* 


__j->- ^miU 131 - _j_JI J Vi miLj f___u_>_! J-^jK] £__dl JJjJl _v---- (j-« 5jjju_J1 
_j3-j ^J__ j<u_j_) 4_L_jjJI 3jL*Jl (jU_j__t _y>i -jLjjjIj (Jj_4J jJL__J! jjj 3 JLC ^Joj 

4_;!j_>JLi ^JL- VI ^j^JI ^_4 5j__l illjl jju ^..ajJLi ^ljjl 


136 


2ujL__ j___N L_b>)L_ <j_c 4_>uL__ I f U___-t f Vl --;>__ (3) 

iJjjL 4 1 _0->*l .-1 j-* 3! (Sr - 89) 89 - ^jj __Jj____JI 3^La 4_<_ — l_Jjj 

Cijj- (jJaj^AJ 3L_-Jl 4_l_.jj ^ m<">o ___r JlcI l_j ^M-aJI (j-a ^lll 1 Ju_j t JjjjJI 

.^L 4_u_/ ^_jj 4jL>. (___* (jJajjJJ Jjlj>o jj^jJI 3juJL__j| CjIX 1 «ill ^ljL*___-( (j^o Jl 

^jJ^I (jiaLu __J! j iuTlIj jl_ 4_ljL__j — __Jt ^ 1jjVl (jLj3 JjJa U£ 

(jiajjll 3L_~- Jjl^o 4_vj_j_o j^-Jl CjLjjj__11 __Uj _£-»j3 JL9j ^l lr>t II L4JL4J 

6^1 L^j,^^-' ^J- *L____,J c LJoVl jUi^4jUl^aj jr 

t 4J j_ua.a j-j.r 3l-t-s U 4_l__ jj (Jjlj-j Lc-a C__i jJI |cJ__->3 ^hjL 4 x mi (j__j j_tl J JJ^J 

_>-_>• J^Jjio (j_l ^WI a J>al t"tlt 4__jj_to l_JI_J_ -LpJl 4_lT jj < nOf"ttj 

jt JjJ-Sj __JI l£-3JJ ^3 i__)Ljjl_Jl tJ_Lij Jj_*- j^ >^ (jyjJI 4ji — jJJ _l jll (jAaj 
jj_1_JI (^l ^_jj 3_u_l__JI CjL< ,„U e-JI (Jji-jjj r V^I dJljl 

^_j3 j^ miI 4j^Lj jJt-» 4 jr 1 « ( V_M oL_j_»Jl <JJ_G jjjLj j. 1" t njj . 4Jo__jJI _-_£. 

__J| JJJLJ 4jjj_ <lU*J1 ^LtjJI (^-J. L_3j-A ^J-*--- < ' L^jT ^C-tj-JJ t^U ( njljt 
(J__jX>_1 jtj <l"l t »V (_sJ-»-l oL_j_-_J -r 0 r nj L*-4 4J_jJj9 J-Jjl _ol Jj*L_- 4"»JjU 

(^yJJ ^L_3tJ Vj jJ_lj__a ^V>U £^ -Jl _yi £jJ1 IjlAj ((j__jj_U 5Lp- 4 — jjC- jj 



Anteiior Posterior 
4__jjja LjVT <_ - <-i . < - -J JLS ^J-ll j*ljjVl CjLjjlj (jrtjj ^LL-JJ ^^L___! -j.L.L-a 
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jusjt ^ij^l ^Aju _>_c (4) 

i _-J-C JLcL_uJ O U j__3__j 4 \r> t~\j*ja 4_*L_!uja jljJ, j____L_a (j-_->- (JjjJ-S (j_£ 
JU--J1 ^ j-$Jcu (jLx>.Vi o^aAJ (jr^J i4aJ_C *Lj__i__JLj ^JlJI ,<u ^JjJL jtjJtl l_11j 

f bi' l>° cuLj^jIj (j-J-c ^>btj jt primary tumor <>L}L->. _j « ^tjjt 

L_u__LLa e ____1j__*J1 ^jAjJI oj^j J^_9 * JL-lt J u < n ___Lc (j^J^Jt j ^juJI^ ^j-^-t 
L4J ^Ul V l_jVU cdliA (j5Jj ^jU^Jt £>UJ1 oJJ j^j o^UJI _>___*_, 
^ jlUI (jLj __J1 __JJ JjJv_J1 JjjU 3jl»_j (j^Lcj lIj^UJI __U_i ___ij -jLw^LJI 

t^yA _y__J_3t__lJ 3_lLa jt 4_^L_4_j_^ 3 jLa (j--->- J SjJ__ <___J1 _jjjj_> _j_c t^JJ-— ' 

. J*l_JL 4aLi *L___!1 L_U* _>£Lj ^J U Lj>w jt LK ^t 

3j-jjL-_> CjLjJjj^ ^Jl_^_L__j ,AjjJi (j-— 1 3j_L_iL_ua 4-*--f_l t jljJj (j-Ii-— 4JL__ ___9 J 
Sj_}L__Jt oLc.L«_-_oJ^J 4___j__5 _, tn tlj ^jjji (____5 j 7Tt 1 mIj 4 « < nli 3__U,L J-4->- 

«fjjJJ 4_jj_CJLt i^LLj^Ji L>UJf ^-Jlc cl <>>^il 


J^Ult^t^H-l^^S) 
t5 Uj 1 « i l_jI nr L>> aj L-o1jact<r hnl JL!_j 3jJ_-*_aj SjUJLC J-<-Q I n t, 1 ^j^lj^I 
4_?j_>Jl __-Lc 5jJl_U1 ^ JLC _JJ (JPjJ JL4 __ii <if L>i aj 4j>~j_y3 LcV 1 t ^ 1 1 r nl Jl_S j 

JlLcj t _4>-VTj J-loLUI ^ij ot £>LJ ^j-lT-C j_L L_ut ciJLLA^ 2 jAiCtt 

l_jLk1j->. __Jt 1 JL_> ^L-bej JL_ 3j.a.",<.ri a _JJ (_£JJJ 3 JL>„V ni oLL^jJI JJ»-J 

4___>L>Ji L^LicLb-a I4J uLI j^Jt djLAj t J_l____UJJ U ■ 1 1 cL-AiJI <ltjV 

3 j-l L__iL!tjj__s__j 4-____ljjJL t 4 » 1^1 1 ( j tj_L 1 1 jl?-_Ll-j t 1 Ju *—i 1 j-L<_u 3 jlc JlL-j j . Lgj 

(j-4j < J r^nt i (^ 3j — CuLla \ $ irt-y. (Ji>--* cJ*^ J-^La_ll l_J Lj ^-VT ^^Lc ^ £5 

(j-« J rrtii <J1 (j____xl,t c I — LujJI L5»L>. j-L4JU ^cjj BjjLuaJI l-jLcLa lL^I JjA_>- 

.^1 J-^Lc ^t (^jjj Lc^ .4^1 j^>Jt ty*U\ (jjj 

4-jjUr.jUt JJLiJt ^jj] ^Mc (6) 
^jJp-Jt col CJ 4___Jj_L«JLij 5jI i_£_Jtt _.tj Ll ^l JL_itJ t_ut L_JLJjL->J 

(j_cj .AjjL^.a-LlJt L__j>UJ1 ^tjjt £%c ^ _ 90 Yittrium-90 ^ <i A\ 
cjjUojUI jL__4_>J1 f 1jjV ^Lai ^>L_*Jt ^ 4, ^rtt j_^LJ__Jt jj.. 
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L}L>J u ,- i^VU1 cJalji^} _*V1 _-l__ 41>jl>JI ca\ ^>L*JI ijUa 

Lo j n o j \ \ \ (jl La-ij ^4_<mJL_uJI ^ ___>Jt Lj^L>J (j_c»jj__Jt (jj-_ (j-<o t^JJ-^ 

L^jLj L_-Lj>U-3 joTij <^L_U j_4_*J1 ^tjjl ,i __ — a lymphoma 
1jJj-« (____ La-_lV ! _^L_JL1 j-^L-JI (jL_i ^Ji (j— t^jL^^L jJLJI 3jujl__ 
jjl^j" ^>LJI 3jJ_> jl l_ j _l=_j . (_gjl noj ll l jU_*JI ^ljjl £>L__ ^y. lj_o_T 

LAjIjT __JJ SjI __V1 l_jL^>L*JI ^j-* 4 jr jjJt _»_JlA JL^jlj __t 4__Ljj__3 

jl__ t 4jjjlrt"ll 4 j^Lloj-CJI oU->L-JI (j_-_=: ( n1"A_j V <_-__!! 4 jmL>J1 

t , nh ■■*_>- (^yi. t L-jJ__ VI Nj j__L___J ' ' 1 _■%" j 4j j j-^LaJI 1 JLA Lj1j_o (j -i 

__UjL_j j^j j^c-J 1j 4-lc L* __^1 4Jjll___J1j _£jj_JI ___ LaJi O Ll___l__J*_j 

. _^__*jj-U 1jL_b 4_-jJl_*J (j-JJ Ljj j 11 ujg-»- 


4jj 4_i_J_> oMjLjJ *Ij_>-I (_-_5 4_t __JL1 jjI tVrtt |_JL-__t __u — 1 

(j_4 JuJLaJI _-__ j-jyua» /_--JI 4_^L__t_iVI 4j£.LUl 4_i__jL__U 4__ujj__ J_Lo 
C.<jr»~ iCj! __jj_l_J ! j CjI i-Lcljj.- \ I j 0_jj-«j^Jl J_-« 4 j 1 t-t \ 1 0*^ j1^r"it1 

4 i I nL-11 4 » r**iU 3_lLU L#_J1 L___La-__J ,<_- j^NJj \\ £yH ^kjJt 4___L__ t . — • ^JJ 

J^L-- (j-«J t4_j_____txj 4 ji i,1r \ l_jI_.I J-C 4 trw »1 jj Li__L- uuj JjjJL>JL1 JUlj ^j 

jl (ju/jj-j-aJ I jl (jj_-j-$Jt -ij^-J 4_j __u <_-J-C- lJ_jj-jJ1 f<_lj 3j t-i» U 3^1j-_J1 

(I - 125) 125 - jj-JI <_u1 _dJj 4jlo5 ^j .^.jJI <____ o_wol"MrtM 

.7(__j * 4(__j t 3(__j (jM___i_> j^^-uJ I 4j__jjJl SjLtJI l_jLjj--j_A jjJL_uJ 
*4_xjlL_J1 JL___4iVl ^Lbl JU__, ^ L___ot 4jjjJ1 4jl___V| |_JLk____3 - 2 

_»_XJb (_]_>- I_l S_lJ >-jJ,1 L-jL|J^^j11j t< Jj|j_>Jt SjjL__ __3_4L___»1 JJ (^(J~- 

^cj 4j_uL>ti 4_>-jjJ LiJJjj ^(JjjJI ^Li — jjMJ 1 _ i ^tjjju (JrJ-- 3 O- 2 - JLx---<*Vl 
(___. l-jLj^^jUj f*_ulj_>J1 jl Jl_l4 (jj_o (^(j~- ^-Lj (jLof (^yja jljJ_^D ^ ln ."i 

_-JJJL>- (jj_i (j_-i 4jj lli t,| -LcLJLl ^ lo_>JI j_1aJ L_xJJ?tJ 1 Jl>- ^Lii^ J-L--11 

(J__jlj ^j <i t*i — _b 4jjjJt 4_» __*_/! ^1jL___i __i1 L___j! f«_o L*5T . (j_o j_a (j^} 

. 4_i_Lp__u^LjJ t (j___>J 1 J-L« _____JI JL_t_o (____ 4_-j jL_t____JLt L-jL__r_xJLl 
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(j£l ^_Vlj (j-jJI 4jJl*-U (J__|j-«SM (J^J V "'"i 4_t__uJj j_iL____)l j» jL2fc_i cuJ — 3 

ul^p* Cy 1 j' o-*^! cjJ! o-*^! _y* ^L__ul d£*_ J--L_- ^jJUu duL-_VI 

JUuj . 3^___Lua j-xC jl 3j__lLij- 4-_JjJL_j (jL___VI ^J 4-^t-uJI ^j-o j! t<jl __j^/l 

jJlSjj <4_laI_1)I JjjJI L^4^Ijj ^.-Jl 4_L3t_L__J1 Cj^KmiII ^_*1 ^j-a 4jJulXI (jlslj^a^l 

all_j (jrol jslj__Vl 2L_*.l_uJ -->-Lh 4_^LDI 4_pl <^>^l 3j1 ___>JI 

-4U_*_u aJjLkJI jJLJLI tl&u^ olj^jjJl ^IjLiUj j^Vl 

.(j-^jil d^JUl JjjJl 

CjI_vjJLI 4___ <_ol jj L_jLg_J*_*l (jl-C-4 JLjJl>o ^jj CjVL>JI l-ILj <j_<s j — j___ <_-jSj 

. 4 jtU rttl 4_*_t_jVl jl 4_uj-i__JI 
Ll_5 j_l___v j l_j L^jJVI ^jLSC a JU Jl>u «. it i/-j (j^jJl-JI CjVI >■ <j-2uu <_-J3j 

jl-L, jujl5__J ^jj-Jt < t rUtl jjj (j-jLj Llaj t l_$_wj4___ (jl_L-V ^_jjlj->JI (jl_L- 

jjjjl-_j <____ ^jie___xuj jjj-__Jlj 4_>.M__ J-t^ — _u_J ^lj-sJI 

4tnifl 3jL*J _4_W_3j_j JLAJ ^L___J_J| ^»jJ! L_j|j_b jl J___iI1 |» jJL>J I ^jjL-JI (j-C 

.99 (.jjjJS-ll jilll ^ju^K 
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5 


<£>_xlt ^bti^ | 

oj>t» >u& £i____¥i *__ t 

^u_^>u a^ji^i ci^hji ^____u 

^La_jj^U (_— >JI ~-J — i-oili (j_t3jju (jja I <__!___■! 

4_JL__ __jL__j_>J <j_3jj__JI JLx__ CjI jJL»J (jJ>H 

_l_wj3 >u t j__jjxi ^ji. L>1 .4, 

jt ^ljjt _-_JI <_£_>£ Jl-3 4j^l>. CjIj jjG 4j ^ 

.4_uljj (jlolj-al 
<-7~ LJdi^' J — _— ■ £-* — >_-— ' ( j__J_J_o 

£_x__5AJ (j__j_«__ll ^ ui-xJl £_L_ __ ij\hr t n" -£ 

IM_ *4jj_3j t < »>U ^jll JjkJI nn^ 

i > _u___ii ajjjii j_^4____,Su^^i j^i(jL^ ^ 

(j— tj-Oll jo_-__>JI ^t_L____J 4j ji >- < 'i i_ M 1 j _4_l__ ^ 
(^>JI (>• JeJol C-U^JJ JcJoo-^^li^U 1 j-j.-.^l ^.. ..._ >M vr » 

oi >u- <4jj*___i < m „n v u_i__ (>j_oai ^-^ 1 

* : ^ £-_____,}_ 4 o.l^tll 

.<_-Jt-JI J>jl>JL> 
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j_iu_ai^j 

(J_-*JI ^Js «LoLic. • 
4jjJ (__j_ CjIjjjuj J__>JLj jtj_4__J • 

(j 114 ihM 4juil_> 4jl_*.^___lI Jt (3>^ 4 1 uj V 1 • 

J_L>J1 (__J_ j^-=- • 
(jry-JI <K i.or (__!__. ^jIjj^- jjjG • 

^jJLl *j___aJI • 

(j^jJI 5< j.mi (____£, t_£j!j->- >-uL3 • 
(j-uJI 4jjj_9 ^ylr. j-uLl • 

Jjo—i"» 

(j_-J*J! (_y_5 4^3 Llc • 

jjL>J L j_3 o^>- • 

(j^jJU-U ^_;m*>Jl V> « M jOclu*! • 

(j^ajJt*lll ^j-tt ->J 1 -r tr> r n jpLHLl • 

(jljjjl — 4Jj_4->_t 1 CjLj H.L.LJ1 — -__^Jj___jJJ • 

jbi jJt-yjjjia^^^uicjL^^ 

((jLujJLi jj« mJI) Cj^-ail (Jjja • 

^_____>JI **^_____« 4___LuLj-__ f t J^ • 

^..mjULl-^ (vertigo) jtjj • 

jjj_____JL£ (_£j_iJt i iijl^-Iitll _JL?cJLI • 
i njtnl... U (j-_JjJLj 


JL_____i (_-J! cjPjj cilJ j (jjL^ 4_p- 4_JL>. (_.____. ^jJl!! ^U____V1 Joj-S <_u jlIc 

4j_>JI 4_A>JI CjIjJS (_£J >-l ^j_4 c jj|j_i_CJi £jj_>- 4_l_L*_j ĕL_5_J_-J! (j « jl J _La 

(jjj^i JlLc-J (j>l K / 1 I (jjj__-CJVl Ln-Aj CjI iJJ^i L>jj cjJJju I yTt i a 

L>.jj_La_4 3 j _J 11 t **tt'tjj".C ttj 4 j->.jJLI SljjJl) oj j II 4-lAjj c-_JL___JI 

(joLlII 4_lI nr <i < tn 4jlqttl _>jL_bj <____>, j_tl (jjJ^I Lij_Lo (^jlUUI ^Jj_j_C-V I 

^ o . « j ((jrubJl) j-ubJI Ijla 4J (jjSLj ^L* __,)/! t>* i_$;tj (Ionization) 

.(jjjl! ^U____y_j 

<i)M Ir ^j-_____*_j (Ionizing Radiation) (j___jjXI ^L* a,yij 

LoJ 1 Cjl <1J < nv (Jjl-1 4j J-> f ntl LjLu r_u_>J!j Cj Lj JjJ J_uJ t (J-Lo) (j--*JJ <-tt->-ll 

4_* __,Vl Jj-a) <_-, « MjU Li-Lo J j-g_xJ I £l_t (^-ic. L__-_ui (_£j__3fcj l_A_i i LtOJJ 

.(LoLe 4_*-*!_tj SjumiII 
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<i.y*it ti*i}U __f j*-Lii 


6jjit7t.a oIjjjU (j-^J — 4Jjj_U 4_t __SLI 4_l>- jJ j_lJ I oI^jjL_JI J <dat3j 

_y3j 1 1 Juu I (Tij^JPJ 1 t j iU ^l ijL__ i_ol (J-«tj-^ SjLC — Sjl_____flJ 

jj_Lu*j j-jjU _-Ji (J-«1^jl!I _-l__J L__J_> o1j»jjL_J1 l_11_ ^-l____u (j-^cjj .^l_t__u^U 
<jwbj jf (Somatic) ^gj ji t (Late)^___kl_Ujt (Early) 

.al_o! -jj^.IL £_<--> j* >a U-C (heriditary) 






^Li-tlu^U 4j^jj>J1 __ttj_uQlt ^ljJ I (j__i_lj (J-li-, 


4_^L_uiVi __>1j-jjL_J1 l_jjJL>. ^jrtj^ 

j_C <Lj_L>JI L^L>J1 3 __jlj_JJ_J CjjJL>- ^_jS (jJjJJ ^L* Jj^ \ L_-J u u-J 

- j_-_,l_J,i j j^ j_jjL_J1j j___LJ,I j_jjL_J1 Lxl__ j < h_mj (J<_lJT J^Ls- 


(Direct Effect) j-iUt^L-JI - 1 

j-__,l_iii j_ jl m"i 1 1 4 U , nlj > j3 j_ 4Jj JJL 1 CjL__L* __yi <jt 4_jj____Jl _JlA ^j-j-Sj 

o_i_ujj_J1j __»Lu)j^/t JiLo L}L>J1 J_-.t-- oljjJl J£j t ___ jujJI cjljjJJ 

_$JJ-J1 (j___-_-Jl (jSJj .^Ll__V1 Jju__JL 4jL-_>>U 4_uLi 4_uL_iJl 4jn<j-Ji 
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UUI 4-3Uf.-W-.l» Ji jMl *U_.*1 

5I ^jLJ j . X L^Jlc £__-o c..l>> 4aLojJI ^jl^j ^^Ll^SM jJjL-JI DNA J1 

Sj ^LJJ Sb^jJI ^jla c_> jj__cI . DNA JJ Jjjl-UI .Uj^JI <_,_. ^^—jLu 

j-uL tjLp-Vl lt^ (Target theory ) l-sjl^JI 4jjJa L____j1 <__ * < «1 ^pJI j 

.4jjL>J1 5u^Ljui)?l j1j-*_-»Vl J£ j±<<tfi-,\ 4^3 l_C 


(Indirect Effect) j_-_.UI ^ jrptut - 2 

^Utl 3LLjJ11 <__jL__U — __,V1 o' lP! h ^Ldl ju_L 4_»jJ-_j jj ^m 

4ijJJt1 4* r„Vl JjuL» ^pJI 4aikil ^L.«A)I J1_=__JI J}U <>__* L$jI j-ib 

J->- 1 J> C_)L_jj_>J1j C_iIj J II ^ji J_C. L___j _»J — jJL>- Cj_jJj_>- L^_Lc £j-_j ^ jJIj 

CjIjjjGj 4-lj 1 j o j^ l_jIjj_l_u 4j JL_*_>3 (DNA Jl d^j^ L^jj^) Lj>UJI 
J_- 1 an La Ju__ 4jL_. c_jjj__jj| l_JJjJ j____T j ^--Uj u__lj --j __Jj .4juL_jjo 3j_j__> 

:(Free Radicals) Sj_>J1 j^-l>J1 _>° o^y 4« .nVt 

. »^Vl j ..^ <f j-j^j-J _>lj 1 «iKj (OH ) Jj-i ii^jjJUAj (H °) (j^jjJLiA 
^j&JI Sj-sJI jaj >Jt JjJLc jl) ^Lt — _LjvU [3 <-->jJU cl___l ^y. 4_lL>J1 ^-—A 

JjLJl ^£jJ_>J1 j^JuJI (jy-Jj J-*-» (j! (jjJ) __jL-*jVlj CJ L_-_ij jJI j J mMJ . I fl i'°t 

j-ubJ1 Jjuij (jjSLj ^buiyi 4_eLL_JJ 0 ^rtV;U ^U^JI JL_o_V1 4U ...Ijj 

* I4J j-__/LlU jo£. 


Lj^l^^L-uiyi jjjG 4_>-j_j ^___>l. t ._J 4_lj__L__/ f J_clj__. 3jL__ l_JL_A 
j! i j____a_JL) c 1 j-l-j j-u CJ 1 JjjUu Jiu <__j J>oIjjJI l_JJj p $ ><3 i j (4_3_-__j__jV1j 

^L-uiyLj (3-juj J-a1jjJ1 ^jlaj ^ iUII ^ljL-WIi — ^ 43-UJt ju_c -oLjJI 

. * l*qMJ 4_x_o jjuJI 4 > hmV_j jl 4 i.iiii 


^U__wV U (JAjuu J*l j_a -I 

4_Cj_»JJ CjIj jjL_J1 jJL>oj 4 jt_i ^L* -^^Lj . U m jj J_-j1j_^ _tj & 

aJLAj 4 . (j-->Jt J <>>^tt (^-lc- g^La I (j- 45 4-_L-jie_-i ^l ] 4___L*JLt 

: J <i .Tm J^al^JtJI 
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A ,_J1 £ Im>U *-*__! -tj^LH 


£_»-__Vl - 1 

_$jJI jij__>- V! ^yic I ^JjJL- < h\'^3 __VI ^yA _JijL___U 

4_>L__JI Ju: ^lj (LET) 4__L__JJ ^^J^! 

; j-lj^s jj_Cj 4 jij^pSJj J IU 4__ j U rt t ! 4j_1 — __Il 3 Jl^.j ^_j_ Sjj____ll 

yJ&j> Jj_5 oj£b ( a - particles) L_Jt oUj i__>J 4jJL_ ojS-j 4_*___It _-j__> 

ULc. 4_t __t 4JL*. ^ __U_. ^y» jjiTt J__jj (P - particles) Uu l_jUj m.^J 

J_>-i_j UIIl-jLojmi^o^ ljj^Aj.(X-Ray)4_tlu-J! 4j__iVtj (y - Rays) 

JSj_l5_j Ljlu l_jL<_j .._■>- \ <\ r_j t t j,j A Ij_j_-Jj __) JL>o L^JS-Jj j / ^ lLj L_iL____j3 

j_t___5l LajjJlj lLjLsI _ul! _>_L_bj i J-it Ij-jjoJlj 4 — j jL2t_>s JjJo I l_jL_1 _*__ 

JjJ_>Vl 4_-l ...oH 4_*_____Vl Jj>-3__ (jy-JI ULc. 4j_J_I l^jJi_3 ^.jJI l_jL_L__JU 

^Vi^j-__ta_ r ..,»*.! ^ ^h3i^j«^ai 4» ^i^ijjt^ 

.(L-jjj L_Jt)^j_>/_M 
___j_>_M Jjl__4 - 2 

4_l9 ___>J| -yj m,;II J_l5_. _u! _$jJI _y-jJI J!uj (Rate) 4__ j_>j| Jjl*_, 

(j__ jjlUI f L_j! J& 4jJL,jJt a j "rnU OjliC UKj t 4j>L_- 4___U __^l 4__ j_>Jl 

Jljjlj ___CJ J____el 4-i__j_3 4_t_>JI 4 j1__JJ ^Ur j Jjlot Lo 4_i__l_t __{ 4__ j_>J 

(_>**jJ 4jjL_JLLj _J_3 1 4_lL>J Li £_jL_J! j_j___L_)I ,jj-Cj ^LjJLjj L#j ^ Jl$j_j U c L_j 

. __Cj_>Jl (j____J 4_5____jVl 4_l9 _p3j_*__3 j ir>,flt 

(jJjoj>Jt __1_L£_ Lj 4 I n*_,a J_<»lj__ - _j 

L_J j_JL_j 4_lUJI £jj l__5>1_o-_j 4js_w_ujV1 _____ £-Lt __VI _1iIj_uIj __oj_Ls_j 

.jLjT 4JjjXI oLcL-__yt 4jJ_>J J__ Lo J__L___JI _____ 

£___,_ Mj* _j ,,<L-_>_M - 1 
oli ^Lj___l)/_j ^t_u _jt ^ L___jjU_1 t J$ <*A>1I 
l g*M . .<! i n-w ____■ l___Li__j j ^ ; g 4jLjLJt Jk I j j V i L^Liw j 4_ut_u_L_JI Lj"M_>J I 
j-cJj ___JI j ^lL_ — oj j * m ___JI Lj>L>JI__ ( 4 JL>Jt ^jJJ L«.r) __>U 
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4-Xi_ul t n^Ji OjL__jjj . «._u>LJ 4 h\"irr- a «LujjLco^t LojjJ 4_Cj_x-uj 

^ ^L>J 1 £_i____JI_9 j Jif LjJL I j.j r 4_lL>J I ^L___i_l J jul4 t3^j _l>_J 

ojSLj .^U,»>U |j_>. 4 _J ^jlU 2u^_m L>L>J! oj£- Un^ iL^J 

J£ __jj .4J 4_ajL_dt 4_JL__ 4_j__jjJl SJL-JLI 4_,j_Ut L>L>J1j o>L___«JI 

3 J ni> M.>U 4_J L-uLcn^ J__£l Uj _uj <____ 4_J_>JI Sl JJ ^jL-3 ^Lc 

. ^3>Ujjjj_jJI 4_tL>J| 


4-1_m' J*J__ 



^■U n>Vl ^>^_4_ L- eLij 5-Lc) __JLc UL>J1 SjjJ. - 2 
3jJU9 LgJ <jL 4_ij>jjt>3 LjMJJI ^J-aj 

(_^jJjj_Jt j_jjLoJI 4_3__jjj 

. ^j_>J j^-Jj 4_J_- c_-Jj_%j I £ t drt 1 4j__ I t Ji>V I 4_2.j_>J1 ^--LJI 


_Ls__}_ 4.t,t>.tl _>_» jju JMj- ^JL>J1 Sjj_ j£_» - 3 
(^JU^oJi jj LaJl _— ~ Sjlc jlji-l _, — L_ (_;j__*_ 4 — Jbell 3l — -l>J1 J 

^i^Jj ^Li__J1 v Xy .ll jj__j (Gl) DNA _U ^Li__JI ,<ylJ 
^.LiiN ^ ____*_! i^ t ^ \\ J_t_J m ,U ^.LiaJl f l ,„a\Vlj(S) ^jyJI 
^LlLoJJI 3j__J1 J!Uj j — llj LjJl>. __jj_JLlj (O) j~-JI — - jj^j (M) 
4l>L_ 4_lLhJI 3jj j jl _J_l J_ . (Gl ) j_J_JI 2bl _jj (M) j^]_JI 4jUj _*j L_* 

l__J__j La 4_lL>J .1 * miV! 4_l_uLxu>JI tf j_b (jl - '(jJJ-J ^Ll_i_V L J- — JJ 
L*_ t^ji-l __!! 4_Jiv £jj _ ___1c_j L^ 4_lL>J1 SjJjJ jjJ_ ^-11 jjJ_ _j — fl 

^L__}_ _>->jj-JI ol '-'-y- (G2) jjJ_JI LkJI 4^L__>J1 _-_*_3j 
j__"! (S) j_J-JI jJLjj U_ t 4aL_U f*l ___ _l 4jI jl» Jij_j jjJ-jM 1 jla J}J — _- 

3jLu_J jt cL__Jl <jt __!} 3jL_yi jJ-?oj I j-* *^L« — _j}U 4_o aL_c jljla.l 
^JJ^ jl^-l J- -JJ-^ £-___^}U ^-^^tl)! J^ 4^ <j_T j-^jjl 
.3jj_iJ JjL_ _m_.j UjIj j^jJ-JIj ^J-r-UI (j_T IjI VI 2uL_JI 



(Celllifecycle) <i__i SU_ ijjj 

4_pJ1 4-J_hJ1 ^Ll__)I Jb~L_~ 
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a«*___li «JWtiiiriti ^ jUt tttM.it 

;_-»_____v»j UM-wiJ i*^svi - 4 
<jI_3ej — lo^I jujj 4jL>JLj Cy^H ^ j_>- -jj>-j <jt <— fljj-_-_U <j a 

^jj>J\ 4_t-__> (j[ il<-p> f 4jJitJJ 'jTJ'''^ jj^W Cy» L "J I -Xj*j ^-_t___jLJ 
LJL__. 4_iL>Jl ^-.k^tjj Oj^M^Vl f 1 JLk_L__l JjUL* ^ Sj^ljJI ^^^1 

vu_c*i ^Vij.^u ^a^is, ,„i,,,^5jii>j ^uji 

-»j->- JjJLcj- -^J^J^ ___j 4__j| j_-> j__oLjJ1 1 JlA ^ _* l_-j i, n*i j 4_J^U 

. Lj^->JI ^jU^o <jl-L-l iy* Jj>> er-Jlj >&1 (free radicals) 
^LJbj 4_Ji*JJ juL Oj-^j d>T N ^-LL^yi jlj--_»Vl J£ t |-Lc J< ,\i 

^Luue^a (jj£-_ (jt Lolj £_MjJ1 aJLcl < n<njl Lulil t-£_^>Li_->l 3_iLcjj Lbjt JLjjI (jSU-* 

j? __vL-Uj| f\* i__Vt JLdu ^jjjJI jji*iJl ^j_*jj . 1_4_x^_j_oJ <j — SLgj Vj 4_4jt jj 

(___9 CjIj ut"ll ^jj 1<imi . 4_t«_ 4ji_u__Jt jijjaJJ tjLuJ-J jl SljjJt -_J*J Ijjjo JU 

i nill (____! j-j^Ljjjuy lj Lj jujSjh ^ II Lie t_jL_uj Lojjj j^j^j-u __JI ^LlJI 

'.^-JJ 4jJ_>Ji (_____ ^L_U__VI ^Jjtj ^JJJ JL_J -t_$J->-l CjI^jjLj ^j <W>> ^jimII 

. 4_j_L>JI Cjj_4 — 1 
. 4_j_L>J1 ^Lt___ajt jJua — 2 
t^j_>o L^Ls- 4jLc jJLu 4_jJ_>JI |>l im<*mI 4.itnr ^__9 l_jIj U ir»l l*_jjJl_v — 3 

. tjiU j_j-C ^jjjSjj JSL__j CjIj 4j^j1 
. 4jlVtl CjA^a j»jJJ jI jGjjLJ Jjl9 jj_-__» - 4 
^jjj JLS ^JL-Jt DNAJI Jj*. fj_*_>__ Jlc 4 iu,v jij.-^l - 5 
j^ \r\\ (jLtoj.i nlt 4jJL»l>o l_j__Ll>- j-LuJ jt 4jjIjjJ1 l_jL__l>JI £j>- LLa j j j t*i 

. olj_U-_ Jju __&^_jj Lj 

^Uui^ sujuaJ* «1j( >^Lat ^ijji 

(j-JJjjG (j? L-_ 1 <r->J CjLcjpJl (j>>rtV '<A ^L» UU^U 4_)JJ_>J1 L_j|j JJLjJ! 

— i!-Vl (j-4 4_JLc oLcjj>J ^tj-S Vt ^sjjuj i L4_l3 ^__L5e_La j_ji- 4 jjj ^-jS 

4_j ___jjjJ1 4-_uj-L_JI j__b — l__> (__Vi j-jo — LJ jj_>J 1 j 4jjj-J1 l_j_.1 j->Jt J!vL>- 
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t-w}U SU^AJt ^tj^Uit 

^ . 4_JLc 4_^L_AJ oLc j_>J j.*~<\\ 4_jjj_>J1 ol j-ufcJ1 4 __ljjJ 4^Llli 

^Jj <jpj3 jl_ ^yl!! ^U-iyi oij_ut_J <_-J-j_>- __.___& 2LuaAitill oLcj_>J1 

ol jj* — __ (j_a oIj_uLjJI 6 ju_ jj g U Sjua £jljJJJ 'c? 'J> >rl jt — "* 
JjL-.. JM->. j^L-JI <^(-l^ 4_JLlJ1 oLcj_>JI ^yS Lst t _J_c JLoJ ^-Jl Sjuc 

4j1j.jJ JLo- ^olr (_,_-_ Ij jj_o (jt LJo^U ^II (j-aj . ^»1 — j! jt oLcl — ut jt 

jt O jnj ,„ Jl-J j) 4_JLlJ1 4_icU ,^1 oLcj_*_iJ 5 jiLJll ol j-ubJL 4Jul£ 

oLc j_>J ^jJll _>__ j___j _jV L_-L_J I <ul j _dL___ ol <->_^ ^ ,„^11 j__.t 

♦ 4jjjj < >j_>- jt 4_lc1 t j Ojl j>- J^L>- (j_« 4_JLc 4_^L____j 

_U_L_JI __^L«-__yt l_Lcj_>JI jj» 5jX*l( CjI j-pt-JI : tf jt 
j.L____iMl J^LS-Jb (c>___>J( ^jjOJ __L>JI j__VI (I) 

3j_p____j 3_}j-__oj Sjj_j_C jJj^ ^J.a /"il 4__,j_>J J^alSJL) ^____>JI (J__*jjlj JUu 
^jSLo-i 4jj_jj___JI (j__»lj_iVl (j_- 4l,„lf„ (___* J_Ujj 4_>oLJ1 jlj___.Vl {JC$ ^jJll 

: 4_jjJ jj-u oljj_t £Jjt _-Jj p ' 1 1 rt» U ' ^- 4 -__ 

(jj. j-jl j_uj (4jj__> j_4 4JUJ JjVl jl jl-j^I) Prodromal 4—jjj j-i _jjj - 1 
• J^'-"lj ^(jT^^u^-y^ 3 ^Ltl__il 4_t^__JI j|jL__j_ L^J^Ls- <-->jj*j 4ci___ 48 __JJ j-L-o 

(j-cjj-jJ! JL*j j__uL-__l 4j^Lj f^L>- 4_cL_. 48 ^jljJJj 4___l — __ 3jjj - 2 

. 4_____i) (jJajjJLI I ^tWljt 4_jji_-sVt (j-4 (j-^lj-ct (^t LdLlA (jjS-J L^J^L-s-j 
j jjl^" ^LjJsj t4_x_Cl i ii II 4jjv.jJLl £_u_» jJi j-4j (j-_»j-«-U t njJjJI jj-L-JI — 3 
.(jJsljjJU L4J (jJ^jJ-J (J--J1 4-lcI t 4_c.j_>Jl ^-Juc I jLcjj-.I 2j_ii_t>s (jlalj-ct 

ojL_*j pUmiII jLki sLpJI jll9 (jJLc (J-oljjJLI (__-oj I jj : cL-a — __J1 5jjj - 4 

. (^JJ_>JI J_LJ LjJl 4_>- J_> (jiij (j__»JJLjJ| JL-LJ J-^-L^t SjLC (^-Jl ^--LjL-jt 6 (J-4 

i ( _-j--l * miV I (J-oj-jljJI 4_u__i _\ o*(tj -^-j_l__jj oljjjJI i»JL_b -\a->-J (1)! 

2 (_^jl ujj ol__j_>J (j(j-L_sj-_jj (jj jJI pVj A < n ts\ 1 (jlJa ^»Lc J_C — _ojj 

4jjjjL_ 5jjj ILjJLjj i<oLcl 3 J^L>- p^j-J-JI (j-4 (j j — )L_u Oj-_u — __ 

JL_J Oj-__J LM jL>-|j (j_« Jiit 4_-,j_>Jl OjL^ i_>| (j__1j_cVi J__3j 4_5__L_-1 4 

. ^LljuI (jj_l (j_4 j_*U 
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w-jt 4ji*t**Arifi 4 j_ii tU-ii 


__L>J1 £U-£Vl <j__l j-*l 
(jljLiL- (J-*4 4 loj.m.t CjI jk-U Oil (jj--i (j! (j__^J 
t i (M _>---J J<jt\* (jLi-Cy- 1 4j^j_"tJ.I (j_3j___JL jglnl (J--* J i U n*^ jij-— > (jl jj 

jiLua jj4__ tji-u 1 — <uj jl ^Lymphopenia) 4__jj1;mjUI ^ jJI __l j£ _____ 

__»L_JJ>J (j-SJJ—JI (jjO ■ U (jpL-O ^,/>iJ J_LJ Cjl JJJ LjJl j (J^>[j _-_M ( j___L_J 

♦ 4-JL- 4jx.Luil 
<iU«t! £L_>_jJ1 _>__»lj_c1 - 1 

y&\ 4_JL_ _______ j_>J 4___ * ___*J1 (j-OjJLJ JL-C (j__slj__ Vl__i____- 

_J JL>0 ^CJ t _)_OJJ_J1 Ji *J £Jjl <-_! 3 JjJ J ^tV** V SjLCj i0^il_uJ 1 .5 

jJLjj ^uaJI <__» oL>.j__jj jl — A j!j3 >,U^ i>> ___3 SjLjj j i _-*_-f 

cjjlj 4__j_>J1 cj jlj L*__j *CjL_4_JI j4__jj __j1 j>-jl _jjJ <Jjl j jlL>JI __ Lc 

<-__>. ,Sj — ____ (___JL_jJI ^Ut-JI ^ jjjLJI ^j-. -_>JL_J1 4 jll (j_sij__Vl 

. __1_>-1 J t-Sj-J _JjJL>J 4 jVl C_Jjl1 __JJ JjJ 

^o^ ^ t l jL^>J! (j_>lj--l - 2 

10 __J) 6 (j_J5 4_J_£ CjI Cj_V JL__ ____» jll <j_>j «Jl 1 j & _jj __J 

jl ((_£jJ_L1 — (j; J j_L1) jLg_*JL) 4 rtU*l<V 4jjl_5j_« J_<_1___4 1 . < i _uJJ iC_Jj_UJ (_/ 

(_jjl3_j 4j1jl» . ___J___J1 ^LVrU 4_u__jI1 (j-sij <-Vl __JJ 4_)L_>yL '^T^g^ 

£>lUb _i_____ JL6j (Ljl_Lu ___iL*JJ (jrL_C L_u (j-LJ t^^-^J (j1_L__j 4_t^ __LJ (jl JLa_ 

4jt___j Jjlj JL^j-tiJj JL_~ ^L_jjI j^___tis jj UiTi JL_ jf 4__j___j c_jIj_jj LJI 
Lcxt (Jj-oijlM JL4 — __V1 ^ — u_>J1 3jlj_v -1-j_J ^(^j-aJlj (jL__J1 jl jjjj 
,3L_jJI __J( tj_jj ^U-a_*JJ ^-Lc jLj4_1j jJ_l_w L_3l__v C_JjJ_v. __Jj ^JJJ JU3 

^;j>_jXI c - n^.mtl jLf>J- ^u__>jll ( j__t J __VI - 3 

4— j-c.Lt — JliVI C_1j_ut_Jl — 3j__j — (j;j — $jJ.i __a____J1 jl^JI ^jl _j 

t_j1 JL3-V Cjj__j — lm 10 (j-4 j__b I 4__j_v- __J1 a__j ___l>- (4_4_c *________) 

(jLlJC. _-__- (J__1j-_ Vl (J-4J-__JJ t(_- J t^lt 11 j i-4_>J 1 j ^JLI __B d_Jj__ Cj IjwU Lj 
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AjUI tl*<>U _-lj*_.L_1 


(-\J£l~>~.\ 4_A_t_uj (____, jJI (j__ jlcj l_jI _*__ l__jj L_Jl .ljj 1j C(_____9j JUJ i_y 

"J (j__>j-__JI jjjo ^Ll J}L-_-. SLs^JI -bjL_*o Skj tSjjjU^jltl cjL_jjJSLL! 

. ->j j idl 4__.^_>J1 


^LjUUl^U jt>_*i_*_H (j-4 *J_5W <j__J_«jU 3_L--JI Ljj^LStlll 

CjjJL>J ^L_v__jV1 (j_4 4_i_il__> 4-xa£J ^u-uj>J I _yj (j-Uco £ ^__3j-*_1j Lo.J.iY 

^L» — __jjL! c*j^3j-*j _-_Jt 4 rtUUI _-_!< -oL> __jlj_p Lj j — $___j <jt (j_v_<u jj c__> 

jl^_-__*-1 _w_ CjJ.-tj I 4 dUj JHaj .CjL_>-j____JIj 4_jJlL>JI CjLL^JVI J, 

j__>u ^ jJI (_-_--* _-V I £-^L*JLj j^JUj (jjjjl jil J-JLtj lIjLiL^JI j 

. 4'nt4 4 U ) 4 ^ lr 

SjJ^laU^t^yiCj^UJI :LuL- 

OjL_> p I j___j 4_i__.Lt i_o| 4___j_> _p_j <nl_ 4-Jr.jl- CjIj-jjLjJI _*Ji__ l_jJL>_) 

L^jjJl>- _. Ir ^j_3 J-J_i -_j 3 ^ Jlc ^jCj (j-JLc 4 ^ J-JL-i j( 4 i^ii>(4 

* 4 i P-r <i >■ , ) 1 1 l__L-_,j__>J1 


uUbpaJI - 1 

3Jl4 l__ jjtlll ^__ Li__p- .^L___i.jLJ 4_.lc-a. I j-i-C^I J^j_>JJ j_u L_J1 jj_ I _l-_ 
i__jLjlJoj__JI <,, i \ i .i j j__ (j-jjil t .»^1 (jt <-""^-« L>-1__ 90 (j_~> j____1 

j-j_4 JlJI Cjj J_v- (j 4 JjjU (j-^j JLaj i L_*_i_b1j _jLL_>j __J1 £c. j_l__uj 

jjL_C_JI Jj_*_-j CjI j 4__t (__j_/| (j^_Cjj ,(jj_<__-J1 (j 4 ^__fl J *j i Jj-/1 

. ^L* __jLJ 4_-5-_x_j L_j Lj Lt_>j <__j ^ijj? (jjlyJ 5*Lj__i j---*I 4,jVll 1 ______ t 

jJI (j__> -J__-_U I (j__JJ_-3 j| l J A J^J-J I 4--LjLL->J.i.>l II (j__»lj-A_/1 L-JJj (jy-Lc- JL-b-j 

(j__>j_*_JI (j.4 luI j_i __j _^_w4_>. ^.JJ u^-j jlaj j ^ U j tj^jJI (Leukemia) 

CjIjJ — cu 10 JLaj 4_j_U__JI ^_Ijj_/( __-j La j I <i i j j . ( _ T ___cL« — 

(__jL_LL_j — uo ^ — _b ^»ljjVl __LJj (__JLc 4 1"<^Ij .4 jj_____ -* j c j *-j jl 

4_Jj_JI 4jl__Llj 4jjJ1j (j___u!1j 4_j__jjJ1 3j iJlj (jj_Jj__Jtj jJl___J1j ^JLl 

* ^t^jJlij ->jl»JL1j 
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4__.^->JI ^j^trt VfU (_cL_ _-Vi (j_ajj_Jl i . i j i «j (jV VL_>J l_L___ (jf ^__.j (-L-J 

t(jLL_j-_Ji — _o (j^flV?U ^L — Ijla _jl (_1_ JJj j^-jj V <Gp3 ^ IjjS- 

(V 3 4 j (^tj^ — _jL_1j_>. ^_&jlUr 1 ^_ ^y—jjj, 4JL>. 6000 4 <-1j.S <r t o" 

(jLLj — __ijJL>. 4j — ___> ,_3 SjLjj _jJ__xj ^jJ 0 (1-131) - 131 j_-_U jjjJi 
___LjJi Jl____f (j_« f-&JL& (j-4J < (j-j-b jJ. I *V£-V (Jf _ 4j<9jjJI SjJlII 

<>. JLS3 4Lj^Ji l_L__-,!jjJ1 ^__ <j\ Jj <JL-___f ^jJL 4JU 2000 _____ 

(jl (_)! J-__ JU-j Jj i(jU_»j__J -trtjl^-J (___ 4_L_JI (j__-*-_U g-j t , »V i l_1j-jj_ 
. I Jjrt a (jj^J JL-> ^L_U__ VI (jjo 4 iS\(\'nr Ul tljbj" i <it,i (j^« jt (j-_jJ_Jl 
<jl (j^-4J L_l_ 4j1_-JI (____* ^JjJI j5 (jU»j-*-*J*l J-JJ JL>- 4 .j A La ^j . _/.V> (_J-vJj 
(DNA) cijj-til u __o->J1 _,_ 4__jjjj>J1 oIj-jjlJI (jf i(_L Lcj L_k j. < » y>. jj 
oljjJtJ Aj i^ljJI mi Ji ( j_u^U 4_>t.llj l_oL_i_v| ^___ jIj-aj — 'Lj _jJL>-j 

J-tAJ (__J I 240 -J £ LcJj— I L-bjJ_J i3L>J| JUi* (_jlr L_l_J jlj <C\ i ilLj 3 J-fl"l < n 4 

( (DNA) (J_-cjv <_a (^jJjjj Jj_>o jt j — jju l_jjo- IjU * jl=wIjJI ^j_J1 ^,.. g 
(____. 3jjl__1 4-pJI 4jJJ*J J ui-J (mutation) 4jJu>J1 3 j-_U IL> __<-. t <ij L j_j 

. L4J ____J jf ^wJl^j La c Lo JUjlj j t^L__ (__j! j JSLx__j JiisJI I JJt j-^L__>j 
( ^L____-Vl j-A (jLloj 1 iill (__Jj 4jjjII 4_lu_>JI 0 1 j (1 U 1 1 l-jL luI ^s_>f (j-«J 

L^JlL-. jl L^1j__L> j--jj___>J (j-Jlc L4J jj_a __L-^ j___»i 4jJ_>JI j_4_- (jL-T l ^Kj 

i cj_j__oj-i__ jf f-ljjf jj^j 6jV^ cjjjJI JL__loVl jju__ 4j_ (jjjj L_JJjJj ij^-H 

(j___5_ttl (_^L_U_oVi ^^JJLjJi 4JL>- (_d 4jl (j-Jj L_l LuijjJI Cjjl Uj} 

*LlJ1 3j1___Ij ^l t.«.uVI -»j-«_i L j->L_»j (jj- 5jjl9 4_lU_J (jjf_j 4jL_ 4_c^_>J1 
(jL__VLj (j^-kj — "-I Jj)4-* ^ — ^'-iPj 

U-%100-50 

(j^Li L_5cjjjG SjjuJI ^ — __>JI (j|jL____J 4-3__i__j l_J jj i j><jjl]I (^yja ^ j 53 I «^K 

.DNA J 4jj,l>J1 cj^^r-JI ,Lj SjLij 

(\iU r t«) -u-jj>Jt Ljiju-ibJi .2 

_jL-jjj--»jj_J1 ( n^jJ J J-_ (__! ol jjju ^ \r (j^j___-_ JL9 olj_u_JI _ J_b 
_ j\_ /__Ti (__1 l_1j-jj_jj 4_j_Ll>- 4_lj1jj 4jjj__ l2jVj_>_ <J_j I Jc- 1 J (l_L-_j-l__JI) 

.4_l5__L1 jl 4_JLiJI 4_u1jjJI 
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£Im)U mIj^UI 


:4_jj*_/1 J-aIjjJI ^.Ir 4_u I j^J I Cj1j_£Q*1 JlcCl*jj 

^-4pjJ>Jt 4j i^itl J~*j 4jKj.J • 

4_i___jj J-oj I <i *m j ^^Luo^U 4_LL_ JJLp 4_»_t__>L_J1 j-iC <l^jpj_>J I Lj^L>J1 

.4_^___,L_J1 4_wjjj_>J1 Lj>L>JI ^JutJu jl ^^Lco^l 

4jrUAyt^_»J< • 

4_jj)_p. 4^Lo-I Cj^j_>-J £-_jJ L^j^ i j_t>5 JuJl J JUlo _>1j 4_Cj_>J1 Cjjlj l «_l__j 

,4_*_>-UJ1 c_j1j-__1__JI C-J_- 4-Cj_>J1 C-Ji- !_*__> Lc-Lu t jit^t CjIj 4j m v 


3lj->_U • 

4jjj^JI CjIj-jjlJI jIj___J 1 JL> A 4_Cj_>J1 c 1 j_> 1 ^j-u 4ojuajJI 3j _L_JI 

J2j . ftj ... - j_>LI ^j^jOJI j-^OJI - 4jm?J1 Cj>1 nT.II jJl_j-j9 

^j^oj L^juj 4_Jl_u_a CjLc.j_>- jl 5j__~1j 3j_j_i_i 4_Cj-a_j 4_jj Lrt 1 L 4_Cj->J1 ^j_s__j 
.^jLi-o^l -oLcJj Cj I j-__L_J I £-4 JjaU"U L__3__C J_4C j j > 


J_0_>Jlj jj^j-suJI (jrjj SjJ-AJ I • 
t_£j-t>J I j J«**'Hj i4 a (J_q_>J1j (j---Li — jj*!_M (j__>jjt_J1 ^jrLJ 4_xx>ojJi 3j_t_*J1 

(ji3j-»_iJ1 (j^o j_i_Tl jl j_ajl i__! 7 jl*j <J_*_>J1 cjjj — >. JL> !M -il^i (jj SLj 

4_i_LajJI 3j_L_J1 j_^-J LaJLijC. Ij-ULi 4_jj_t_>JI Cj1j_jjl_J1 jl jjj Lj_i_u ( J7 --L*' — jj^ 1 

-jj_L__>- (j_4 Jbjj L^3 (J__| jt *_jjl __J 7 (J_a_>Jlj ^--iLi — *__V1 (j_3j-*__Jl ^jrU 

,(j\_l_seJJ 4_i__JL>J1 CjL-_j rVJI 


sj>v>m j-j L j__a_Jt <j> cj\ j-o-jI-U* - 3 

J& ^Lui^J :^L_->J1 J_U jll ^ubt (j_A _»JL>. 

t>u_>J1 (___6 4_LcLt olj_pi__JJ (_g, t j LV*J 1 cjjJLjJIj j jL£ (_^1 sLp- 

-ij_**J 4-Jl <T/-*- Ij . ^ <il->Jl tfj rVJlj Jjjjll jl (j-t__>JI 2»L_3lJ(J J <1 *f 11 J->-l-J 

(JjUl-jj 4_j_T- L> __iV1 CjL_.j_>J1 (jlr Jl<u-*j j-i-T I jl CjIjjjLjJI _* JlA (j_>o JL_v|j 

. ^l t ui^J (j_3jJL_Jl JLlC (Ja>J1 4_L-.j--1 J 4_C j^>J1 
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J_C_>J1 J_>Jj--l ^-j- ^L^ti^U (j-_>j_-jJI ^ya L^JjjL--. Jj£_>JU CjIjjjL-JI fj\ 

jJ___>JI 3jLjj CjI uuljjJl (j-^JU C___-oj___l <jtrt_- . 4-lLc cj_]___fc_a j-a I 4J_J___%JU 

jJI ..jJj-UJ j^jII J^»-*-' cr^ ^JL^ UJ? ^ j**^^ (jJ^So jjjt" <__ — _S 

dJLA (j_j _> A .SjjLjLo ^jIoj _£j->- I C_L__lj__ Cjj_gJol l?j i^w -^j* iVflt (j__jju 

((jljJljJi jL-_jJL-*__JL) (O-Ajjj (j-_J-*-j jlj _-t (j*U C-UjL-S 4 _Jj__ CjL-fejV1 

j|jj3lj ^ijUoj Uj, »^jj-iA ^-lc Mrt^pJI 4jjjJ1 JjLi_JI J_V 

CjI j 3jjJ- Aj^J ^>»-LC — 1J <"< <r\\-^j c^L* — __-}Lj ^oJbjjj (j__jj_jj ,*J (jjj-i-i 

4_A_ii_-J| CjIjjjLlII 0 Lc (Jjjj>o ^pJI Cjljjtlll j a joaST jJLc <____ 4 1V__ 

. j.Cill J-ajJI (jL_oj___ij} JuJljJLI CjLl_Jj ^ (CjL-j mi"11) 

iJiy^ 3j^LU ^ji.Llu^ oIjj-jLj - 4 
jrULjM 4-_u-i__ ^CucJ 

(^jju" ^ LcJ (j^JI ^jjj _jt cl>^ U5^! j * . " , — i »U <jX.L* — __V1 (J^jjuJI 

^ljjl J_> O uijJj i4 __Jl_J1 *-aLjJi <____ ^Uajji ^JLC ci)JL=*jj& i( >yJ1 4 t^JuJ 

L_-j___Tt ^-j- CjLjjJjjj *JL__ (<j__JI 4_i__JLC j*L_cJ tl)ljL>-1 ^yja ^jl < <m ^L_uiVI 

(J_ojjuJI (jl . 4-oLuJl oJjlA CjIjl__.J <_____ jJLS^Ij (Jj JLJI Mi^JI <____ IjjjLj 

L-ljd J f n 0. 1 jt 5 jlvI j Cjj-Aj <__ 5 ^JJ 2 ^yj Ijloj ^jJI ^-cU- ,V_?| 

(j-U Ls 4_j__xjJ1 SjjjJlj t(juJl 4___»JLc ^L-cL c Jul) __£)L_> 3lj_3__>o l_jLcj-_w (_-JLc 

(^JI (j^__-___ (j_-3 <U rnJ--U (jjSu CjL___Jl_J1 4w-L-C JJjjJoj ^^.-C ______ V I (J__jJ_jJ1 

. 4_U_0 30 (j-4 JJ-Ti (jyJj JJ4U_J 10 (j^J £"j1 jjj ^Jus (_-___. CjijJLi__ Cj>Lj 

^JjjJt jj)i<-tfiTt 

J-Jjij j-i* _u_JJ (j__jj-_u L»JLxC 4_i-_jjJI 3jL«J1 4__o__>j jj____J_ l-jJlscj 

^ljJJ 4io__iJ| ^IjjSU ^L_-__)JI ^MjJI jMiw CjJL^j ^JjJI jj,r,nl1 L_JJj 
131 j__U1 JjJI ^ljLitl^lj L_JJjj UJ jL_1jJ1 J^LAJJI ^Mc JUC jl 4-^jJ|j 
La ^jIjjj 4_x1a j _^j__3 J^L>. 2oLc (__J_ljjJI j j irt 7i 1 1 j < "^ljljj i( I —131) — 

L_jVL> (_-__ 4_L_J t( ^___: ______ VI (J__>jjuJI Juu CjIj < r it 3 JlC (^-JJ j_3 (it dJLC (ju 

. Lui_5 /jjSu JL3 (Jj->*t 
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AjU! t___i*U Udlj^Ut 


jUJI f_x_t ^Si 

_lL>- jji__ CJjJL>. UJ c-U JL3 t mi J*U ^j^____f__J! ^ lxj_>J! ^j-OjJLJ (jj 

CjjLrtJj iSljj*_<i jl 3jL>-1j C-ul_i Lo 1 jlj 4 ^L»_jj^i 4jCj_>- (______ JLo-laj 

j^-U-J1 f^1j--J (5^JL>JI jJljUl jl jjI£-jJ1 4_JjI__ (j_a1-__3-_i1 «, < i mj Ijla 

^r^J 1^1 <jl L-JjJU (jf (jLS-AJ ^II (j_4j t^, oUttl ^Lst-JLj L)}L>JI (_u (__J_ 

fj2u c__5j___i 4jI_9 lJjJLj ^-l__j I <nlm J-J-* — ---J1 JL*J ^ «lUtll ^LstJJI <j_4 t j_>- 
Ijl m i nlj j___1 jJ! (^-JSj • JlA Ji.r> ! I 4 j! of ^Lul (____ £j_t-4 Jlj ^j Lo Jj4_>.L 

i U iVq %10 (j_4 l_jjL_u Lo ^L_u (jU_ L_jL.1j_t_>J1 ^-ic ojj_>-I 5l__oIj_i (__J1 

JjL-UC (j^in-tJ pfl ( nj (jt (jS^ ^Ll_Jj^L1 (j_3j_J__J1 JLaj I U nn w i tx*tl ^Lit-JI 

.% j-^^-JI ^SO^o^l 


4-_-__t-W_a* lJLc >>J1 4o_iL__--V( ljI j-ljLUI 
djLjj (__J1 ^jjj JLS 4 i rt V 1 t, 1 4_a£.1 ♦ m)*^I CjI-Cj_>J1 (jL-3 i^J^'^ (3^- JJ 

j_-ol__ JjJ-j JJ^>*J — pi-j ^.ic 4_uljjJI (j__»1j_-lV! jf (jU_5j LxJ1 CjjJL>- 

4jlj1 Cj 4 V t a l_j_C.j_>J (j-=>j. t"t1 j_pG -r j i>» aJ q c JLJ t \ ~JJt> ^ 

. 4_u_L_J1 CjUI jL-t-u__^( JM->- (j_4 ^L_l__,}U (j__> jjl_JL£ 


4.j .Utl ljUI j-^JM JMi- ^U_iVl (jiD j-CU1 

4_Cj_v (^JI (j| u_jV1 (j__tj_»_u 4_tij — lJI 4ji — tiS/Li jJU_=JI ^j-^Lrti. J>U- 

SjljJU 4j_u__j^_-. ^ <ihl I <\ ii) Cjj rtj « i) (j-J-U 0,2 (__JJ 0.1 L_bj1 jJLa 4_i£.| t mi| 
JM->- ^j-lmjJ! ^ ( ii '-■II 31 U t t,l 4_c j_>Jl i U f «i^IL^j iCjj^j t rr (j-lLa 2.5 j^- 5 "-) 
(3-3j ( Ml- ej (_--Aj jl-Jj rtj i n ^ILa 3 J^JL>. (____ (j^jV «iritl ^JJJ L-jJo (j___jfc__- 
SjLcJ (j <i^i '"itl jn>'^ (j-4 4j____wqJ,I 4_C^_>JU_ JLJ.I Jj ' ' ■ (jtr j t(j_i3_ct-_J1 

J!>L>. ^L-.u-JJ 4 ^"^11 4___j_>J1 JjL»3 j_ __U1 uji^' ^ljLsr" m.-j Ljj^JI 

(j-4 (_____-_« — ili^l (j__*j t"lt ^jnll tf JlA (jjL_u Lo _LlC ^ i3_) >. I j (jlj^jJo 4_cl u_ 

^tjiUtl ^L-t__-)/1 j^Luw <j-fl 4"it iUI l-JJj 4jtUtl WLlJ^I (j_a^_a-__J1 

L-bjl JL.U3 < U i iijIU 4_j_cL« — _L1 4jCjj>. (_-Ut*i (__jJI 4_uj_xJI 4_t j,*_M ^j^litjj 

SjLJtlLI CjLjV jJLi 5jjJ — >Jtj^ol_rp __uJJ) 4J _J| c_jj rtj < „ (___LU 3.6 
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cr *iLjL_iV! <j__sjjuJI ^jl (j-ulu (l£>->-? ji^Ll^ cdJ j ^ ^i^lj 

<~ d ua£j 4j1 CjI __j1jjJI C i"*i.m| JL_i j f(J_i____o 4 j iUH jj-^j ^-Atl 

^y» J *»■ rt 1 1 (J5*L». (j^trt^- Ul (j-^L JjVI (j__>j-_L-J1 (j_4 4_>uL 4jj_o- CjIj jjG 

oL_ulj_i (jl_- Oll jJ Ll_2lj_2-_j Jj t La-j^ ir> Lal JL_*-_ <_u1 4_*jL_3r" 5^ ,Ut1 

l__>1jjjG j J^-J^ Cj__L__1 Sjj 4_uL£ <_u CjL_--U____i l!uJL>. Cjjjjwt SjUj-t 

(j^sLiitjlj CjL_3jJI (j^Likjl (j^B 4_LX*_L« ^ni V< 1, 1 ^L»_ifujL! 4jjL*jj 4j_*j_o 

l_jL__.j->J (j^aj *JJ (^j-JI 4jjIS! <_uJI O __U4_-*_llJ (j-loj <__JI CjjJ >. 3 * ,„\ 

1 ^ j°i (jj^J (3-LLl>o ^ — _S (jj cLoju (j_» jJi ^ ^ j <S ^jjLSjo 4.tXnV 4jx.L 

. LbLijtjl j____1 ^LuiVI ^ 
t lV c>SU^ Luji. (jjuM U Ii^m^Hj 

(j-^T 4jLj ^LujjJ*U ^j"< , (i a (_£l ( rtt^jJ (jl (j^-OJ V 4jL__ Ljjjj*J L_a_dj • 

< 1 1 u <m <_j-j->- (j^-t-* (^jj-mi-o (^yJJ (jLuoj (jl ^j-L 4 jf,L (I»yi CjLc_jj>J1j ( LaLcj 

. __L>- jj tss <__jjJL_-_ 

^Lui^LI ^jJdjjuJ 4_?r j~ ) jIjj3 V 4jj_o- CjIjjjG ^\ (J^pjj ^jj __jj ^cj • 

J^Li- 4 i r-w ri 1 1 CjI __j__*Jl (jl Lc_^ <4_lJ_5 CjL____i_* *jjJ ^jIjjswJ ^Lj! ^ 3 

. ljL_>- 4j_iJ_9 (^Jj-JI ( . iUII (j-dj-*-B 
^Lui^Ll 4 <ijUU1 4 pjnll (jiajj-_j ^LuiV1 <jja j_i_>Jl yyj Vf *, . • 

•4 mUH oU1jLi*_____,V1 <__J- 
t ^L« u.V1 CjLj^" cu-a ^-ui_>J ^_A^I (^-A 4-La^l JLjr" ,,>VI 4__ujJ__ jj • 

.^LuijL! 4 4_^_pJI ol j_jjL_J1 J_J___; jl ^__U 
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| 6 


jljJJj 2Llu.,i11 4t L_L__I J_J 

^J3__JI JL^o^ jujl^j__c !aj t 4__JJ ; ' 
^jja 3juju>J1 ol_L__^M £j_> ^l jii_ — _L -| , : 

1 j-_JJ c4_l__1 1 rri^ _t*^Ls_.1 «l"^ 

1 jub ^L__- JSL f Ul_1 ^UI ^J^. l 
j j />.! jj__ tolcU ^j-a jljjoJI £>-1 

t ^jj__JI JL*^a <j-^U_Jl ^j-d ^<^J_JI 
J *'J ' »t i l"U_Vl 2>j^>~\ ^l jLi*__uL «-Ij-— 
r Ul.t l £_}_, U_* .4t M.t,l jljJLl ^1jL^__L 

_jl_L __yi dJlA 4jk_tjJ_. 4JjL_* ^-JJ ... 

j_Jj ( 4_J_JIj ^L^j^I LajLjT 4_3jj-4J a^jJlj^Ji^JJ ^L_VU 

^ U^jj^ _}L___TI ^-Jj __Jj ^l ^r^ui^c^j,^ 

sj^ _^_ l_ ^ . j^-li cx-& ^ii^^^ii! 

o_.Ll_^L ^"-m -j ? ( _A_L__^1 *j_> ^*- f L_l <^_-s 

__L__T (^pJI j_l 3_J1 ^__j_ o — ,^_j>^1 
J^l *Ui_1 J_il 4_u>ll o_%l__)M UL1 
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(_-JL>- \^a\ JLstl. uj\ lJ-lSj <jl ^ ft,<i > i L^al JtitU — __iV SJLoT Jj — _*/ L__-t*__JI 

4 U^rltt l_JJj (j^«J .^JUlLo jl Jj--- jj-J^J j-o^ £_-_-* l_j1 j 4, j «J r 3t_.| i i ^> j 

<jiL_JI l-jU UU I ^ juJuJl j^l^il djljuj *^1 t..^yi (j_-j ^U_jJI 3j__L_sl_jjJj 

(jryaJ-y^t.iU 4_sl^j __.tr J_*5JlLJ -UtV<U (jrul jJJI ^j < nl ^llli 4_iL>JLl j «LJjjJI 
^ 4_43jMJI JuLa_jVi J-^ju 1 <>>jl <»J-ijJ <4_*l__. jl jj_Vtj *i_jjii l_jI__.Ll-.lMJ 

J-Aj t4JLa Jj i « *U c-BJL^Jt ( 3_l_L>o (__Jj Jj i^» jJJ ^Lt J_V I (j_<o <LL__jJi JUc-c 

. (j_-_~_-<» jj-~--> J-i-J t3jj i »1 ju->l 

L_jL_L__Ui__yi (j_*i 4jl_3^Ji (j__>j_ij Cm„ i*nti (j_JJl l_j1 ^ U iU -*JL-_ |0-_bl (j^*J 

^Lc ri^yit ^t (ICRP) g-u ,vyi (> 4jL_5^jlj ^lJjjJI ai^i ^ 4ju}ii 

( _L___Iitjj — er---* I < ^ <Ult __JjjJ1 j_4Jjii <j-4 C_-__lul (__--Jij — ^ ^YA 

^j-c L-hj jf j_>fl 4__jL»_oa J| _*_U i jlA (____* J_g-*.tJ 4 <t U *f U l_jU_lU_J1 j_-__tjj 

£_-l___)M l_jI J_>.jJ d_JjjJ1 4 m^II J!U 4 ____i_ JUeJI <__j- djJjjJI l-jUUU1 

42L____J *LJj jJ i ajlSTjJ Ij ( WHO) 4JLL-J 1 4_^_J | a n U j (ICRU) 4^L-_j 
(UNSCEAR) ^jjJI ^[jL^y\ jJbl ^.lJl-JI ^UI j .(IAEA) 4jj JJi 

(___.£_ *Lli j .(ILO) dJjjJI J^jJI 4 ol^;. l-JJjlSj t 3jL^_jJLI 4 *_>LJI 

tL-jl.^jU"!! _._jla ^JUJI tLtJl ^.Ja 4___ii_%JLi l-_>Uj£L>J1 c<c L__- _J lj 

<r<j n jl_Jj . l_jI »jU."J1 ^ju-j ,*u<?rJ L4J 4_juL_ 4 jl>- a (j__j1 j__ L-jj j — ~_olj 

:<_--Aj 4j>Lj ^jLlxj (______ 4jjji1 L-jLcLuii^l <j_4 4jU_jJ1 4___o_i_- 

-W-U--1 j_a 3j-v jJLl 5 JL-L-tJI jjSu(j? (___ ! t <-.; :j»t . t u < Vt jJ^-iJ 1 

. L^ijL^_l__ui JL_v ^.b 4J 4j u.«U jj, iMI j_a j-_bi j_4_--%JLi j _iij-_j>LJ 4Jjjil 

L-__JJLJ Lfl J-Aj t(j-Cl *— ( (^JJCLJI j-O j-Co-O J-L-> J-SL j*ljL>»*< <<rVt - 2 

tj\ (As Low As Reasonably Achievable) ALARA II 1jl__j_cj 

Jj*_*Jt jL>o1 4_cLa ( -"tj J (j-*- 4 -* jl Jl_lxj J__I Jl (J-o^jlJI jl Jl_Lo (jia <__>- 

j___bj J*>L->- (jx Ij-JLI 1_JL_b (jjn">o (j_L*Jj . 4 — Ltt jjvjJL1 l__5Jl^J1 (jj,5>Jj 

<- i.t-r- ,\ t 4jjjii 4_» tfi/_/t ^L_jV *LaJL3ej t-JLl CjLu gU ljLuaj_-JI J_____fil 

l_j1ju-Lt_JL1 cUjU.^tcj LiJJ JL_j t (___-_ojJL I j (j^JLal tll 4_/5v.<_.4 4jU_>- j-t-Cl ^Ui") 
^.Je JL>- _/i £ja ^l t ,nVI 3j_4rv.?j 4.t «.olt jjL_ajJJ ^IjLsrJ. i.-it L^J JL>-JJ ^.jJI 
.^jJJI IjlA (jj.a-^-J 4ujl U 1 1 4jj1 <^rr^\ Jj<stjjtJi jLjlr.^l 
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(_M?!*;U_l».f 

Jlj_-*Vi ^ya JLw (JL) JJ^eJ ^ ^--Jl JjJL>J1 (jr&j :-L-__j_>JI -JJ_>- - 3 

^in'»'^ ^jj jJ1 (______jJLI jl 9 mi V L (jaJLoLaU *.l j <__ LfcjjL>o ^_o (jl 

<? ju-> ^-^J o — A L? — lujjjJI 0^>*Jlj *l^~* — ^ljLc*-- — ___L ^-£>.jL__ jl 

J_i_-i 3j __<LJL1j _OJL>Jlt 4j J ___>J1 l_j1j-jjL_J1 l__jJL>- *__-« j_& jjj _>Jl 

i3jL>-1j 4_*__J 4_J L__ CjL__ j_>J (j__»j_*_Jt ^_ya j u 4_^L*___jVI jjj^JI 
Jirt" m.U ^ya Ujjjl>. J<T<^JLl 4jj — ___>Jt oI^jjIjJI l__jjl=-. jJJ. l_1!_j-_j 

l_jL__>j _-__Ji Jj-A 4_jj1jjJI (j-^lj «Vlj (jLL>j __J1 (j__j-j4J 4jL-__>yt J_L-5 

(jlaj ♦**< 1 1 (^Jl JLv LgJ t~, ^cj Cjtj_p__JI _»j__bj . (J-4JLJI (jA.,L> -?eJJ 4 i_.L>J I 

l__L__j-_*JI *_<a w **■--- 3jj_>j_<i L^JjJL>- 4_JLa__>-1 jl / ,.t. 4 J '.__--- Lt __^/l 

» 4 j.o U 1 1 oL^_jL___-yi J*-vL>. (j^Q C-i-u L_ J-Aj 1 ' 4 <^>rt V r 11 

jl>- --x_3j JL_J_a 3j__-LJLlj 3jj_>JLI 4jj _u_>JI cjl^_ul_J1 cjjjl>. *-JLj 

J_xJ l_jj__j___ ^_ll>a 20 jAj i->jjL>o jj^=J ^ Cr^--* "*^M (j^aj (_______! 

t(J __LJI 4___L*J j_L__. J£J cjjJu ^jJLa 1 j ^L* __j^L (j^LtiJ -dJjj ^Lc 

?jjU_JI (ICRP) ^Ll-^I (>- 4j_iij_i 4_JjjJI 4i^JI 3j ,V,t L2sj L_JJjj 

. f 1990 f L_. 

oLuJju i"i-jt_- j JL_i_3 4__j| uJI 4j*>L_J1 ^jLJLI <?_1l-> (jj___*_) J_vl (j-Aj 

^L*__o^/l (j-a 4j_3jJI CjI o jU"ij <4_ujJl1 CjL__La___V1 JL~c_4 (___. J_<jjJl ^J__J_j 

4_c Li___J ___" t oVL*II j-j-*3- ^Lt_!_^/i JI--*_-i ___a (j^LtJlj L_ji j 0 ^V3 

4__L__J1 J_Jj_J 4jjj_J1 CjI U->JLlj 4nh^JLI 4.i-.U!1 CjU_jV|j 4__iljjJij 

.4jjj-J1 4_5t_L___Vl ^_j L_«a. aj 

( jUII JL---4 _- — je 4-ujJL1 cjL__1_* Jl^I ^l jl_*j <__Li (j^1t-j L_ai_ LjI 

^•jL_J! jt 4j <^j-V «Vit| 4jl_!_V( jt (^jjjJI t <UtL 4 j 1 j V in*! 1 1 (j_3rj_a___JK 

(j_a 4jL__jJI CjLmIaj (jj__ (Jjj-Jl < jUtl jf 4_*___Vl ^l ji__t___L ^--^L* _t_ VI 

(j-aj <~f"> L_flj uu L-JJjJj _(__-___jJLtj (J_LjL*J I (j-4 J_> _-___. (j<U n ^L* i_-^/i 

j_j__aj 4j| (^ij*»- l-J-JI Jl_*_-> (____* ^L*___yi (j-a 4jI__jJJ Jj-______JI (j-a ni t 

. Luj__u ^u_Vlj J_x___,Vl JL-*JLI 


^Lt — jJLx___-j *»M1 ^y^jL^JI <jJ»jjljJ! _l-jL3jJ! - 1 

^_-i->JI J>-Ij (jJl 4tM.ll S_sULt Jj_**jJ JLCo-i jl>.jj Vj *UUj ^jj-*-* 
Cy* -ulijJl jujUjj .(2L2lu-jJI 4j-u!_VIj X-ray Jl sj^i JLu£ ) m.JI 

(J-^jjljJI (jjaj Ct^ 1 *^ J ' "JU J-^lj-^ 4j^Lj <_-J-=- ^L* — L--iAJ (^__vjL>J1 (J-^jj-jJI 

jjs-L--. JJ^-JJ *cij ' " Jl ^_uiJ>Jlj *_AL1 jJLuaJLI (jrU 4j_1 i_uJL1j i^Lt l-iMJ 

. {j£j_cujJ1 ^__a_>J|j i"d 1 1 jJLlUI (jhU 
^(j^jj^ j-C ^_jvjL>J1 (_--cl » ( j-3j.t"i ) I j Ll 2) fl jAj rtitJ jl^Ld j* L 4jI_3 1 j__jfcj 

*(j^_LflL«JJ ^___.L-LX_*yi (j_SJ-t_J1 (J-«j J-lL-J — I 

.(j*_Lal_tJ1j J---JLI jJLa_-JL1 (j-U 4j-I » »11 SjLj ~~ 4-1 
. (jAjjaLtJlj ^miII jJLl__JLI (j-u <.».( i»LLq Jjlj (j_*-l_>.) £j_, ^IjL^cjj-uI — j>- 
jjjL ^Luiy 1 j JLlojs (jjSo <-m>- :£_jL_i»M) C _JL>.I_UI jj» jjljJ! <jj» AjUjJ! - 2 

t 3j-jJuLy- 4_t_*J JjwL-lJI rj4JJJ *4jjLc. (j-J->- jl 4jJj__> jl 4_jL__t «UL-w. (__J-J Jjj" 3-4 
JjJ»0 (^JjJo jjC (Jj i__jJ1 ^ f >i7rll <_-----* t!uj L_JjJj L_JjjL>. C-4J — uuJ JLS Lo^O 

: (JJjJ^ (jj-. IjLA l_jjJl>. (jX*JJ i4L>| j LgJLa <:j->- jl 4t.Mi.tl oLtl 
. LlcI t u«) djjltl clj^jL tjannW - ] 
• L^JLa *j__w jl 4 t miII 3jUI J-L) - <_-) 
* jJ->JI (jjJs ^-Ut.o jjlL ^jjv (3^jJ<3 (j-^. 4jlA11 SjLU Jj->- J - _>» 

.(j-o-kJI (JjjJo (j-^. 4 1 miII SjLLI Jj_v- j - j 

(j^=J--J (jJJ ci->Jj La^J 4l, „f j-JLCj 4 t ui j 1 3jUL JlUJI l_j^JJ - -A 

.j_AUI ^jt.y.H jlUJI 

(j-ojJuJI (jja 4 j<i <hf JJ_>1 J-* ^Lt — tljAJ (__J_w| jJI (j_aj-t"Jt (jl J->-J JLaJj 

^j-c. l1x_uj jl9 — ijvU (^-JL^IjJI (j_2jjljJ1 (j_« 4jI_-^JI (jU IjJj (^jUJI 

(jSiLa^U 4JuJua l_jL1o1j_1j_j1 Ja-1 J!>L>- (j_4 lJJJ jj t LaLaj 4jjJL>- j_Lo (J_j1 t^l 

(j^La J 1 ! aJJt CiitnU Jl3j IjLA .^jI_Ul 4_t J-JI jljJLI L^jiS ^Jlscj u-3 (^jJI 

IjLm-_I < rtjM^i"Jl Ijla dU-j .(C) ^ .(B) l_j ( (A) t^-jbjt-j-L^I 4J>L} 

^U_!-VIlL-1 ^]^^^ JL^Jlj^JLj r-; M ,tUt A U jljll 4^ (__!-- 
j1j_*J] 4jaJLsr:<Mitl J*U1 (jjSo ^. .UU JUJLI ^j .SjLa JSJ 4_j ^-j^ U1 
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4jt — __JLl _>lj_ll jIjlcLj ^j_-u Cy _Jl 2jL>Jl J_aLl1I) «l_j»£j-_-I (_y* ^yk 4-t jJ.1 

j»|jL^j — __jLj (^oIsjJLI jJji < l___j_c) «£» £j-Jlj *((_-jl__>jJLI <J>--->J 4Jj-________s_JL1 

Cj 1j i" -V aj CjI jn < mILj ^jjjJI u-t.Io 1 1 j*l ___iit J-»-t-i Ij-yal^ LaLiJI *j j^t 

Cjlj-^it^j l_jj__s__JI CjLjIjj*-. (_;_____ 51» <!iiil jljJtl ^Jijej ___J ^^Jl CjL_t_]Vl 

Vj j^-S « 1» £j-JI L»t . (L-$j 4 M»"tl (_^j_5t__JI J«f *L__.t (___e CjLjj-Aj-^JI 
jjL____J,1j 4jjj_JI CjUol^_a1I ^jjJJI _ij jSjJI g"uT) (^y-tJl ^_j1 '^Uj CjIj-^l^JLI 

^ljjVl jr>Lc Ja ^LJI ^LuiVI j^LAiJI c_|j 4j___iJt1 

^jUJi ^jjLUi <j_* ^jU^ji <3>--> 

^j-a 4jL__jJI cjI <j_jJjlj (jLSa (J-j (_y La (______. ^Lu :(ji_LjL»JJ 4jL_jJ1 Jjj L_> 

4um.ll 4j__iVl .AJLjJJLt 4j*_--__-_V_j 0 njVtViH JL^ (> c^JUL-l] gj— iV 1 

:(_.___) L*_> (j^Slj t ^r^LJ (_^jL>JI (^jjt-JI (j_4 4jL_3ijJI ^tr JLlU-i 
I JL^J I ««-Mt^y 4_a_4--__u3 c-3j _i Ji-| j (^-jC-L* (_«VI ^ (_uJLI 2>j_g_vt Jj-^J-* ~~ 

(j\J 4__1 (_oil SjLjJ 1j_J_4 (3-L-i-5t_J (jrtCl 4 Mt A jL__jt L_j| j (jjCj C__-J-5£J J-OjJ-JI 

l_JjJL>- jJ-cj 4 m t a 4-.1 0 « 11 CjI_» 1 flUMj__- (jj_xJ Lo5> ((j^-LaL-Jlj ~-Lt t%y\ j J_____x 

.^jlit_J (_-_£ Lu_uJ L_Jj__-uJ (^t 

Lcujj 3j _x»Llx3 4jl____jjVI jL^_v jl j"*j jjjj____JL (jJuLJI j j^-j j c- — 

jL^_>- (jlj J_-__>1__ (l — L___o_oj_fl L_^L>-j (jj^j <jt J '^j) j — >-L>- __JLi__ (jj __j 

<__J^1 ^t_JI 5U_jJ (j^jj (_j___-Lx* ^Lt_i)/I c. !_•___ I (jLSLo) 4jm 4jl_JlVI 

. _4_u jl_^>JI Jjt <V«i (jjJLoL_JI ^-j___j (j-JJI 
^j 0 miII 4__.j-_*JI jLloJ (___a jjji^"JLj (j^J-oLJJ JajJI cj ___.!___> j jlc jljjl_>o — 

. L4J ^jjlJL ^J 

♦ 4 J 1 ^ V intl 4-^L---^yiO--CjJ>JI(j_vL-^ 

(___c LjlxIiVI jjj) <^"fll 4__5j___ (^ (_^L___jJLj 4_cjjJ,l j_uj^Lil j-sIjj l--*j — 

. ->j-jjj__3_j ^Ljj I (____» (j>ij^-<JLI ^j^" rt^lj-o 4JL>- (____5 (jjJLoLJI L^_<.Jl-a-"i mj ^-_CJ 
.4JL-i_t__J ^L-ut (^ j-4_>Jl jj-4 (^U-t-uJ l_Jj__uJ m;| Jj_*-J ^JLC (j-4 Jl^LjJI ( 
Cj I j_j_j_rtJL I l_jIjjI ^ — l_c ^L» — tlL^/l (j_4 4j^j J_>o L-J \Ja. t.s\ \ *z ^_j__>j l_j. 

.(^jj t t~i,[ J_.L-.__MJ JL>-Jj (^--Jl (j_.l_i.Vlj 
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^*3-L ^y^-L* — I ^jn^nll) jjjj^sjJJ (jjju^jjLij ^jj jJI ^rJajJL I 4jL<jj>Jj 

:4jJLJI oUjLoII ^LjI 

^JjJ ^jrt*»^ CjLAajlI (j^L* L^y\ jJJ > rV< 1 1 3>j #J>»I jjJaitJ <j| t_j *J — 

l^h» i"o ^j_4jJiU Loj3 ((jAj-tajJtli 4U 1 nljj JjjlAjJI SjjrstJJ Cjljl Ti^lj 

ciJJ JL> t( j^> -a-rttl Sjlx.V (jAJ>ll ^l JJ^-i ^JUlj 4 jjIUU 3*1 aSJLi 

.(Jj^-l 3j-a ^Lljjj^U 4jusjju CjVL»j_>-i 


! JjLloj JJ 4 J < (iLr.«>JI 4jJLc 4j^ljJ--JJj3 ^JLSCJ 


^jSLcja jjj irTi jj^djI ^jJ-C (Jjj-<a^JI (jl *\ inl td-JjJ i^^Ls^l jJtTL—t^l J rf 
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4__j_>Jl (j_a — j<jVi 4 — SJJ i-A^jj) i ^il cjj lUU 4_>J cJLt jJ — >_> — 

oL_j_>J ^c___>Jt (J__jjj_j ( f j^ru _-_>- (_>-— J-V— Jii _* SU-jJLi 4_ir.L* — __V I 

. <-j j 1 U \ I <j-a ^ 4_^L__LJ 

j_LC 4 J t-Li --Jt 4j___.Vt „i^r,jaV 4 ,,„LU l_L__*-__j-« >i l V..V", „ l - 

* Lgjii <-jj_-jJLI 

LJji-jJLl J-tiL ^L____^U 3 __L_U_*JI *lj_>. _M (__]__ 4j_iJ^0 £jJJ £~ ~J — 

._JU_ 3jjj__-_JI <"/ <>t"^l ilij ^L_i<}Lj L^_t___jjju ___* 
j__j_a <j__ J|J__J1 Jj_ c 1 . n 1 1 1 4j__.L» — <_t (j_>j__9 _£? *tj-^] < v f L>-~ — 

^j^cj V ^m-cj , V j-t Juj_>. Jj -wj (jjo JL_*tJI L_i!jL_j <4jj_$ c_J1 SjjjJI 

»^j i^irtli 3jjj__aJI 4J*L>- ___5 VJ (j___?e__Ji 
_--JI (j-« 1 4j__ _•___! 4___j_>J (jJ_jjJLl _P»jj_j _M (____Ijj (jt < . < -r ) — 

.62 ^j ICRP Jl 3j-J_j <y_ -jjjl>. 

jl>-L __ j < ^L* __}U __j__.IjJI (J^jjlIJ! (j_o 4jL_5jJI JL*_~ Lot 

: Jl_u£ ^jjJJI _-J_Jt JL*-* ___ *>Ll_jV1 (jjo 4jI_5j]( __jUj1_j 

jrd-aL-Jl 4j— ij d->— ' 
JiLo 4-j__ljJt (j__j>ULI »l,v jl JLsdt t jl__ (___) (j^loLJ! _____ a_j ~ 

.4___>L>JI 4_>j_>._Mj --LoLgj-Jlj L_lji rtrttlj c__JoUIt 

. 3jjj?eJL! _£juVL 4jl_1JL1 jijl! JjIjG ^j__ u-«""j - 

jtj_-_ t L 4_£__>L>Jt 4-t— .1 t ^>V1 L_jL__j_>Ji <j_Lf- Jjl __J jj_5jj L-OeJ ~ 

(Pocket Dosimeter) u m>J1 _jL_ j_>Ji <^L_La jt -oL ^LAll J_J_o 

__j_ 4_5___bjJLtj (TLD) igjlj >Jt _j ,^j<ajJI l_jLc.j_>JI ^yj\irt.a j jt 

o Jl^J (j-^JLarTii tilt jlj^MJ _jLcj_>J| Jj -r i nl ^_jj _jt _____ 4_JLlII 5jj___JI 
J_*__, J-<U-J l_U_U 4 >^>"<^I1 4j.'rUjJt 4jjI_5jJI 3j^>.Vt 4JU_l_/Ijj J_1__.j]| 
.4jjj_i 3jj__cu 4 jlr ^^LU VI ^cjjj J-«L_ JSJ _jLc.j_>. 
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(Film Badge) 


(TLD Badge) 



(Pocket Dosimeter) u m-*JI oL__j-_*JI 



(Finger Dosimeter) jlJI ^ A t l>* iriJ C_jl_Cj->. (J_jLl<S-0 

4t nitl jl^JLI jl>>»0 £_a (jrJ^LCioij* 


f*JLcj 4jjLJI 4jtAtl j! ,.al 4_^t£LJJ 4___oU! ^lj_a_i_J c_^aeJ - 

. ^ a t l d L«> . " Ij^ I ■ *>• • •• * ^Laj-uJI 

4_t.oi.tl jljll j [ irt^i (j^^-a] 4_ajI J 4_______J 4_o_3jj ( a <**f__La ^|j^r'i < »1 — 

. 4jt.-r_wO CjIjL-Ll_T I aljuaj L^-Lo ,j__xL_*_*JI ^__oj 


^jj ( "ij^- i £j — >- (^l -^J^J 4 — IL> ___- JLjJ __J| (j_3j_>Jl — :>_p — 

JL>- <jr^J • (_y-- ~ 1 t-J <^->J-J (^I 4_oLl>-J 1 oLcj 4_i_J__i_> ^j-a J _>Qj| 

3j_- t L_4_JLj 4J -_ju £lj___V1 c_xjfcj ~>s-J ^yiLi __! _jj1j (^I CjjJ_> 

JL5feojJ IjJ-- 1 4_l_.1 » 4_jLfl_J1 Jjj uu_a £^L>j ^j I JLj-w __>-Lg___jj _j!j_4 

,4_«j}_! CjI^-__>JI 

^l JLft_l__l (j-TLof J_>-l j __yi -t cJLl 3>4_*-1 j__! JJJ <- ' ~r j - 

5j_4_v , _M _*JL_ V"i ( <il 4 jnj^ 1_$j (jjLabJI <_jjJGj (jlj 4jl»_JLI jIjJLI 
Jjj____4 __l J (_J C__>_ l£jJ-- Cr--- 1 "*1 ~- J-*-=- fSj^i <j'j I ^^I-W 

.^u-iyi 4jI_^]| 

4jl___4 jl jpa ^JLct__uJ <_-— Jl _>_TLq _M Ji-I j JLl> 4j^j ^U__j JJ-^J ^*jJj _ 

31 MiilLj (j-oLisJ! 4jj^jJI ^U_j (j__. LoLaj j/L___La 1 lu_ 4j^jJI ^L__ (jjSuj 

.SjUji J-L_jli ^ juji ^ u_ j<_: ___u! jf 
___.! (jiCL-^l ___. (fume hood) Sj__jV! < ; , ^jl^ jj^j ^jJj - 

jL_ J_Lo jL_ jl 131 — _>jj jJI J_-o 4_la1 LitLa 4ji c_o j| j_4 L^j ^_____i 

.222 -uj^l 

(j^-jjL- Ji-I j 4_» — __JL1 _>! ^Jt! (__L_ (j^ji>J (^yiJI _y_L_JLI j-l_*j ^jJj — 

JL- (___ __J <_jj ___ (j;] __JjJL>. ^ JLC (j_o J_b_J] -UliJ (j_ 

(jj>__J . (________! <— JjJj <__JjJ_>J LaJLo (j_5_>JLl _t_JL_ jL______j! jl Joj <i « i> 

syringe) 4___>J,L» 3 — L_i__* (j_sl___j £j_* 4 . u_> __1_. _-JjVl -__j_)L>J1 
(_^y_-_j j-Aj_T (j__»l t_>j (j£^__*_4 2L_j__ Lc 4 jjl-JI 4 jjL=-JIj (shield 

(j_a J_T 4jLc_>- u 1J 4_1__>J.! ^j j ^l_JLi__ cxr! (5-JJJ . 4 t-jjJI 4 L__>JJ 

j____v. (j_o (J-^-J— (j ri-r^ _j (JjjJI < ij i Utllj jL>J! J-l-JLIj (j-\ LaL*J! 

. t M< j4J (___^jL>JI (J_3J__J| 

(J-oLl-JjJL» 4__jJLo CjI JjLs- J>-! J 4_» (_JLI _jL__JI j_o_*o (jl < — 

(j_aj JL_al 10 (j^jLj_j 3jJ _Jj__ij (j-oUt-ijjS/l J^L4->- _>-- 4Jjj_*-a (jfCL-f __j3 

__]} (^Lu-j^I L^IdLAj J-t—u (^_— > 4_oJLa-"<uiU 4j» tULt jl ^JJ _____!( j <_c 

d__oT 4__jjJ_u (j^ IV"U _JJ j Jlju J__u 4 jIc C_J_b 1 c_>o 1 /1024 

. 4___ la.cL _^ ! 4j_9jJI Jjj ' " * — -lj-_ J C__>o 
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Ratemeter 



DetectorWand 


Geiger Tube 

4 d (j£LaVl ^Luiyi (_g^Lm>a ^LlSJ (^^Luilrj , ( „ A jl$>- 



(fume hood) s ji^ 
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^iUJ,! £jj-i t>° £jj-il 

j-«JJ LoIaJI JUi-4 ^ ^yJL^Iail ^Lu^yt J-* ^Li-jJt ljLccU.1 

3 j_£_>-V Jjt <Vi 3^L_-_-j 5_Jj3. oljL-uo-Jj ^ I__ (j____*J& *-tj_>-j c_-< — _>ej — 

2 >j l U 1 1 3^___5_JLj t — " (jU-i___J (j^ i r-w-y U ^ t^» . »1 (j^L* uVI jjj__<___JI 

.(_£_)->* 1 3j_4 (j^i^-nll SjLcJ (j_C ( j___jjJ,l (j^tJU Lo> 

ICRP 5 j-A_ ^ _>jj U L__J__ ^^JJ 3L____-Jtl ^j^JL» ^ljpJVt uaj - 

. 62 f___j 

. ol_\ j < nlt J-4->- JJ^-J ^-i-C- jl JJ->-J (_>x» J-£t__ll — 
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